MyHununansHoe 0011e00pa30BaTeIbHOE YUpexKIeHUE
«3BEHHUTOBCKas cpeaHsis o0meoOpazoBarenbHas mkomaa No 1y
(MOY «3Benurosckas COIL Nely)

AHHOTanus K padoyeil nporpaMmme y4e0HOro npeamera
«Duzuka»
npeaMeTHo o0acTn «EcTecTBeHHO-Hay4YHbIE IPeAMeThD)
AJs odyuaromuxcs 7-9 kiaccon

PabGouas mporpamma ydeOHoro mpenmera «Duzmkay, s oOydaronuxcs /-9 kimaccos
00s13aTeTbHON TIPEAMETHOM OOJACTH «ECTECTBEHHO-HAYYHBIE MpPEAMETHI» pa3paboTaHa Ha
ocHoBanuu 1.31.1. ®I'OC COO, ®OIT COO u peanmuzyercs 3 roa B COOTBETCTBHU C YI€OHBIM
IUTAaHOM OCHOBHOTO o011ero oopazoBanust MOV «3Benurosckas COL Nely (5-onesnas yuebnas
Heoes).

PabGouass mporpamma paspaboTaHa TPyNmoW yduTeNed  MaTeMaTHKd W (PU3MKH B
coorBeTcTBUM ¢ [lomoskeHueM o paboumx TmporpaMmax U OIpeNeNIseT OpTraHU3aIUio
00pa30BaTENbHON ACATEIBHOCTH YUUTEIEM 10 yueOHOMY mpeamMety «Duznkay.

B cTpykType nporpaMmmsl 7 Kjlacca OCHOBHBIE pa3zeibl: «Pu3uka U €€ posib B IO3HAHUHU
OKpyXkaromero mupay, «llepBoHauanbHble CBEACHHS O CTPOCHHMM BeLIECTBa», «J/IBUkKeHHE U
B3aUMOJIEHCTBUE Te», «JlaBieHne TBEPABIX Tel, KUAKOCTeH U ra3zos», «PaboTa U MOIHOCTHY,
«QHeprusy; 8 knacc: «TeroBble siBICHUN», «IEKTPHUECKUE U MAarHUTHEIC SIBICHUS»; 9 Kiacc:
«MexaHuueckue sBIeHusN», «MexaHnueckue KojeOaHusi U BOIHbI», «DNEKTPOMArHuTHOE MOJIE U
ANEKTPOMArHUTHBIE BOTHBI», «CBETOBBIC IBICHUNY», «KBaHTOBBIC SIBICHUS».

Pabouass mporpamma yuyeOHOro mnpenmera «®dusuka» ssusercs uyacteio OOIT OOO,
ONPEAEIAIOIICH:

® CcoJep)KaHueE,;

¢ [UIAaHUPYCMBIC PEC3YIIbTAThI (J'II/I‘-IHOCTHBIC, MCTaNIpCAMETHLIC U HpeI[MCTHBIe);

e TEeMaTHYeCKOE IUIAHUpOBaHHWE ¢ Y4€ToM pabodeil mporpamMmbl BOCIUTaHHUS U
BO3MOYKHOCTBIO Hcronb3oBanus DOP/IIOP.

PaGouass mporpamma oOcyXIeHa ¥ TPHHATA PEIICHUEM METOIUYECKOTO OOBEIMHCHHUS
yuuTene MaTeMaTHMKH W €CTeCTBEHHOHAYYHBIX JHUCLUHUIUIMH COTJIaCOBaHAa C 3aMECTUTENIEM
nupektopa o YBP MOV «3Benurosckas COIIl Nel» u yrBepxkaena aupexkropom MOY
«3Bennrockas COILI Nely.
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HOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o ¢u3Mke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHHUsl COCTaBlieHAa Ha
OCHOBE TOJIOKEHUH M TpeOOBAaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBatenbHONM Tporpammel, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ yd€ToM
benepanpHOl paboyeil mporpammbl BocnuTaHus U KoHuenmuu mnpenojaBaHus y4eOHOTO
npeamerta «Pusukay.
Copepxanue  mporpaMmbl 1o (us3uke  HampaBieHO  Ha  (OPMHUPOBaHUE
€CTEeCTBEHHOHAYYHOW TPaMOTHOCTH OOYyYaloOUIMXCSd W OpraHu3aluio H3ydeHus (QU3UKH Ha
JeSITENLHOCTHOM OCHOBe. B mporpamMe mo (u3MKEe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusamuu  TpeboBanuit PI'OC OOO k TmIaHUPYEMBIM JIMYHOCTHBIM U
MeTanpeJMeTHBIM  pe3ynbTaTaM  OOy4deHus, a  TakkKe  MEXIpeIMEeTHble  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEero 00pa3oBaHusl.
[IporpamMma mo ¢u3uke ycTaHaBIMBAaeT pacHpeesieHne y4eOHOTro maTepuana Mo rojaam
oOyyeHus (Io KJjaccam), MpeJiaraeT MPUMEPHYIO IOCIEIOBATEIBHOCTE HU3YYCHHS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUSA MPEJAMETHOTO COJEpKaHUS U Y4E€Te BO3PACTHBIX
0COOCHHOCTEH 00YJarOIIHXCS.
[Iporpamma o ¢usuke pazpaboTaHa C 1EIbI0 OKa3aHUS METOIMUECKONW MOMOIIU YUUTEIIO
B CO3J]aHUM paboyeil mporpaMmsl 0 y4eOHOMY MIPEIMETY.
®dusnka ABISETCS CUCTEMOOOPa3yIOUIUM I €CTECTBEHHOHAYUHBIX YU€OHBIX IPEIMETOB,
MOCKOJIBKY (pr3MUYecKre 3aKOHBI JIS)KAT B OCHOBE IPOILIECCOB U SIBJICHHUN, N3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMHe U Qu3ndeckoil reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, TPeAOoCTaBlIsieT Haubojee sCHble 00pa3llbl MPUMEHEHHS HAy4YHOrO METO/a
MO3HAHUS, TO €CTh CII0CO0a MOTyYCHHUs JOCTOBEPHBIX 3HAHHUI O MUPE.
OpnHa u3 THaBHBIX 337a4 (PU3NYECKOro o0pa3oBaHUS B CTPYKType o0Iiero oOpa3zoBaHUS
COCTOUT B (DOPMHUPOBAHMM €CTECTBEHHOHAYYHOW TIPAaMOTHOCTH W MHTEpeca K Hayke Yy
o0ydJaronmxcs.
N3yuyenne ¢usuku Ha 0a30BOM YpOBHE IMPEANONAracT OBJAJCHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOLUMHI €CTECTBEHHOHAYYHYIO I'PaMOTHOCTB:!
® Hay4HO OOBICHSTH SIBICHUS;
® OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;
® MHTEPHPETUPOBATh [aHHBIE M MCIIOJIB30BaThb HAy4yHBIE JI0KA3aTENIbCTBA IS
MIOJIy4EHUS BBIBOJIOB.
Henu wm3yueHuss QU3MKUA Ha YpPOBHE OCHOBHOIO OOILEro oOpa30BaHUs ONpEIENCHbI B
Konuenmumn npenopaBanust yueoHoro npeamera «®dusnka» B 00pa30BaTEIbHBIX OpraHU3aLMAX
Poccuiickoit ®enepanuu, peaqu3yrONIMX OCHOBHBIC 00IIe00pa3oBaTebHbIE POTPAMMBI,
yTBepkaAEHHON pemenneM Komnernn MunncrepctBa npocsemieHus Poccuiickoit @enepanuu
(nmpotokoin ot 3 nexadbpsa 2019 r. Ne [IK4BH).
esu nzyyeHus pU3NKU:
e [puoOOpeTeHHWEe HWHTEpeca W CTPEMIICHUS OOyJaroImuxcs K HAyYHOMY HW3YYEHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEI;

e Dpa3BUTHE TMPEJACTABICHUH O HAyYHOM MeETOJe TO3HaHus U (opMupoBaHue
HCCIIE0BATENILCKOTO OTHOUIEHUS K OKPYKAIOIIMM SIBJICHUSM;

e (QopmMupoBaHHE HAYYHOIO MHUPOBO33pPEHUS KaK pe3yjbTaTa U3y4eHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



e (opMupoBaHHE MPEJICTABICHUI O poyin (GU3UKU JJIS PAa3BUTUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE TNPEACTABICHMA O BO3MOXKHBIX cdepax Oymymeid mnpodeccuoHaTbHON
JesATENbHOCTH, CBA3aHHOM ¢ (PU3UKOI, MOATOTOBKA K JalbHENWIIEMY 00yYEHHIO B 3 TOM
HalpaBJICHUH.

JlocTIKeHHe ATHX Ielell mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOILIETO

o0pa3oBaHus 00eCIeYnBACTCs PEIICHUEM CIIECAYIOININX 3a1a4:

e [puOOpEeTeHHWE 3HAHUK O MAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [puOOpeTeHWE YMEHHWH OIUCHIBAaTh W OOBSCHATH (PU3UUECKUE SBICHHUSA C
UCTIOJIb30BaHUEM IOJIyYEHHBIX 3HAHUIH;

® OCBOGHHE METOJIOB pELICHHS NPOCTEHIINX pacu€THBIX 3aJa4 C HCHOJIb30BAHHUEM
(bu3nYeCKUX MOJIeIel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1ay;

e pa3BUTHE YMEHHMH HaONIOJATh TPUPOAHBIC SBICHUS W  BBHINOJHATH  OIBITHI,
na0opaTopHble pabOThl M HKCHEPHUMEHTAIbHBIE HCCIENOBAHUS C HCIOJIb30BaHUEM
U3MEPUTENBHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboOTHl ¢ WHpOpMaIMel (PU3NYECKOro CcolIepKaHus, BKIHOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKCHHMAX (HU3UKH, aHAIW3 W KPUTUYECKOE
OlLICHMBAaHME NH(OPMAIINH;

® 3HAaKOMCTBO co chepamu npodeccHoHaNbHON 1eATeIbHOCTH, CBA3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha IOCTHKECHUSAX (PH3HUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS

otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleno), B 8 kiacce — 68 yacosB (2 yaca B
HEJIETIO), B 9 KJ1acce — 102 Jaca (3 yaca B HEJIEIIO).

[penaraemslii B mporpamme 1o Gpu3uKe nepedeHb JJa0opaTOpHBIX padbOT U OMBITOB HOCHUT
pEKOMEHIATENbHBI XapaKTep, YUUTENb JIeJlaeT BBHIOOp MpOBeAeHUs Ja0OpaTOpHBIX PabOT U
OTIBITOB € YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIUXCsl, CIIUCKA HKCIIEPUMEHTAIBHBIX
3a/laHui, MpeaiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O SK3aMeHa 10 (PU3UKE.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®usnka u eé posib B NO3HAHNH OKPY/KAIOLIEr0 MHPA.

@dusuka — Hayka o npupone. SBiaeHus npupoxabl. PU3NUECKUE ABICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHbl. W3Mmepenue ¢usznyeckux BenuuuH. Pusnueckue MNpuOOPHI.
[lorpemHocTs n3MepeHnii. MexxayHapoaHas CUCTEMA €IUHMIL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAyKH H3y4aroT mpuponay. EcTecTBeHHOHAy4YHBIH
METOJ] TO3HaHMs: HaOJIIOACHHE, ITOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIIBUKEHHE THIIOTE3,
SKCHEPUMEHT M0 TPOBEpKE THUIOTe3, OObsACHeHHe Halmomaemoro sBieHus. OmnucaHue
(U3NYIECKHX SIBICHUH C TIOMOIIBIO MOJETICH.

emoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, IEKTPHUUECKUE, MAaTHUTHBIEC, CBETOBBIC SIBJICHMUS.

2. ®uzmveckue MpuOOPHI U MPOIEAYpa MPSIMBIX H3MEPEHHI aHAJIOTOBBIM M HHU(POBHIM

pudopoMm.

Jlabopamopuwvie padomovi u onvimel.

OnpenesneHue LeHbl JeNeHNs KAl K3MEPUTEIHLHOTO MpHOopa.

H3mepenne paccTOSHUN.

N3mepenune o0bEMa KUIKOCTH U TBEPAOTO TENA.

Onpenenenue pazMepoB MajbIX TEI.

W3mepenue temmeparypbl INpH IOMOILIM JXKHAKOCTHOTO TEpPMOMETpa M JaT4yHKa
TEMIEPATYPHI.

o wbdE

6. IlpoBexenue wucciaenoBaHUS MO MPOBEPKE TUIOTE3bI: NATBHOCTh MOJETA IIApPHKA,
MYIIEHHOT'O TOPU30HTAIBLHO, TEM OO0JIbIIe, YeM OOJBIIE BHICOTA MTyCKa.

Paznean 2. [lepBoHayajibHbIe CBeJeHHUS 0 CTPOEHHUH BelIeCTBA.

CtpoeHue BelecTBa: aTOMBI W MOJIEKYJbI, HUX pa3Mepbl. ONBITHL, 10Ka3bIBAIOIINE
JTUCKPETHOE CTPOEHUE BEILIECTBA.

JIBrmkenue yactui, BemiecTBa. CBSI3b CKOPOCTH JBHXKEHHUS YACTHI[ C TEMIIEPATYPOU.
BpoynoBckoe nBwxkenue, nudpdysus. BaummopaeiicTBHe YacTHIl BENIECTBA: MNPUTSKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMS BEILIECTBa: CTPOCHHE Ta30B, IKHUIKOCTEH M  TBEPABIX
(kpucTamIMyeckux) Tel. B3auMocBs3b MEXAy CBONCTBAMHU BEIIECTB B PAa3HBIX arperatHbIX
COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HaOGmronenne OpOyHOBCKOTO JBUXKEHUS.

2. Habmopenue nuddysum.

3. HalOmroneHue sBICHUHA, OOBSICHSIIONIMXCS MPUTSHKCHUEM WA OTTAJIKUBAHUEM YaCTHIL

BEIIIECTBA.

Jlabopamopnuie padbomul u onvimel.

1. Ouenka quameTpa aToMa METOJIOM PSAOB (C HCIIONB30BaHUEM (poTorpaduii).

2. OnbIThl O HAOIIOACHHIO TEIJIOBOTO PACIIUPEHHUS Ia30B.

3. OmbIThl IO 0OHAPYKEHUIO ACHCTBHSI CHIT MOJIEKYIISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBuskeHue U B3auMoAeiCTBUE TeJl.



Mexannueckoe [BuKeHUE. PaBHOMepHOe UM HepaBHOMEpHOE MABMKEHHE. CKOPOCTb.
CpenHsist CKOpOCTb ITPU HEPABHOMEPHOM JBMKEHUU. PacuéT myTu U BpeMEHU JBUKECHHUSL.

SIBnenne wHepuuu. 3aKOH HHepUuHU. B3auMmonelcTBue Ten Kak MpPUYMHA H3MEHEHHS
CKOPOCTH JBHXKEHHMsS Tel. Macca kak Mepa HMHEpTHOCTH Tena. IlnoTHocTe BemectBa. CBs3b
TUTOTHOCTH C KOJTMYECTBOM MOJIEKY B €IMHUIE 00bEMA BEIIECTBA.

Cuna kak XapakTepucThka B3aumojeiictBusi Ten. Cuna ynpyroctd u 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JHHAMOMETpa. SIBIeHME TArOTEeHUs U cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux rmiuaHetax. Bec Tema. HesecomocTs. CriokeHHe CHII, HallpaBJIEHHBIX IO
onHOI mpsimoii. PaBHoxelicTBytomas cun. Cuna Tpenus. TpeHue CKONbKEHUS U TPEHHUE MOKOS.
TpeHue B IpUpoAe U TEXHUKE.

emoncmpayuu.

Habmtonenne MexaHM4ecKoro ABMXKEHHS Tela.
N3mepenue ckopocTy MpsIMOJIMHENHOTO JBUKEHUS.
Habnronienue siBeHUs] HHEPIIUH.
HaGntonenue u3MeHeHus! CKOPOCTH MPH B3aUMOICHCTBUHU Tell.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEIL.
CrnosxeHue cuil, HapaBJIECHHBIX 110 OJHOM MPSIMO.
./Iaﬁopamopuble padomwvl u onvimol.
1. OmpeneneHue CKOpPOCTH PAaBHOMEPHOTO ABMXKEHHUS (LIapuUKa B KMJIKOCTH, MOJENIU
AJIEKTPUUECKOT0 aBTOMOOUJISL U TaK Jlajee).
2. OmpeneneHue CpeaHEH CKOPOCTH CKOJNBXECHHs OpycKa WM IIapuKa MO0 HAKIOHHOM
IUIOCKOCTH.
3. Ompenenenue MIOTHOCTH TBEPIOTO Tea.
4. OnbIThl, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh PACTSDKCHHS (IedopMmaiiuu) mpyKUHBI OT
MPUIIOKEHHOU CUITBI.
5. OnBbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COMPHUKACAIOUINXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJ, dKUAKOCTEH W ra30B.

Hasnenne. CriocoObl yMEHbILICHUS U YBEIMYCHHS JaBiieHus. [laBienue ra3a. 3aBHCUMOCTh
naBieHus ra3a oT 00béMa, Temnepartypsl. [lepenaua naBneHus TBEPABIMU TeaMU, KHUIKOCTIMU
n rasamu. 3akoH [lackansa. IIlHeBMaTnueckne mMammuHbl. 3aBUCUMOCTH AABJICHUS >KUJIKOCTH OT
rnyounsl.  ['mapoctatuueckuid  mapagokc. CooOmiaroniuecss cocyabl. [ 'HapaBiudeckue
MEXaHU3MBlI.

ok wbhE

Atmocdepa 3emuin U atmocepHoe naBieHue. [IpUUMHBI CyIIECTBOBaHUS BO3MYIIHON
o6onoukn 3emnu. Onwir Toppuyemnu. M3mepenue atmochepHOro IaBieHUS. 3aBUCUMOCTh
atMoc(epHOro JaBieHHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(EepHOTrOo AaBICHHUS.

JleficTBHE KUIKOCTH U ra3a Ha OTPYKEHHOE B HUX Teso. BelTankuBaromias (apXxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TeMIepaTyphl.

[lepenaua naBieHHs KUIKOCTBIO U Ta30M.
Coob1maromuecs: CoCy/bl.

['mapaBnuyeckuit mpecc.

[IposiBnenue neiicTBrs aTMOCPEPHOTO 1aBICHUS.

ok wbdPE



3aBHCHMOCTD BBITaHKI/IBaIOH_Ieﬁ CHUIIBI OT 00BEMa l'IOl“py'}KéHHOI‘/’I qaCcTu TCjlIa H
IIJIOTHOCTH XKUJKOCTH.

PaBencTBO BBITaJ'IKI/IBaIOH_Ieﬁ CUJIBI BECY BBITECHEHHOM KHUIKOCTH.

Vciaopue 1IaBaHUS TEA: IUIaBaHHE HIIN MOrpy>XCHUC TCJI B 3aBUCUMOCTU OT
COOTHOIICHUS INIOTHOCTEH Teaa 1 KUIKOCTH.

Jlabopamopnuie padbomel u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMaA MOTPYKEHHON B JKUJKOCTh
YacTH Tella.

OnpeneneHue BBITAIKUBAIOLIEH CHIIBL, JEHCTBYIOLIEH Ha TeEIO, HMOTPYXKEHHOE B
AKHUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CWIbL, JEHWCTBYIOIIEH HAa TEJIO B
KHUJIKOCTHU, OT MaccChl TeJa.

OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCHMOCTD BBITAIKUBAIOLIEH CHIIbI, TEHCTBYOIIEH Ha
TEJIO B XKMJKOCTH, OT 00BbEMaA MOrpyKEHHON B XKHUJKOCTh YaCTH TeJla U OT IUIOTHOCTH
KHUJKOCTH.

KonctpynpoBanue apeomeTpa WM KOHCTPYHPOBAHHE JIOJKM M OIpPENEIICHHE €€
IpPy30M0bEMHOCTH.

Pa3nea 5. PaGora m MOIIHOCTB. JHEprus.
Mexanundeckast pabota. MOIIHOCTb.
IIpocThie MexaHM3MBI: pblyar, OJOK, HaKJIOHHas IUIOCKOCTb. [IpaBuio paBHOBecus

phlyara.

[IpuMeHeHne mpaBuia paBHOBECHUS pblyara K OJIOKy. «30JI0TO€ MPaBUIIO» MEXAHMUKH.

KIIJI mpocThix MexaHu3MoB. [IpocThie MEXaHU3MBbI B OBITY U TEXHHKE.
Mexanunueckast sHeprus. Kunetmueckas W mnoTeHuMaibHass sHeprus. llpeBpamienue
OJIHOTO BHJIa MEXaHUYECKOU SHEPTUU B IPYToi. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHHKE.

emoncmpayuu.
1. Tlpumepsl IPOCTHIX MEXaHU3MOB.
Jlabopamopusie padomot u onvimel.
1. Ompenenenue paOOTBl CHUIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUM Tejla IO
TOPU30HTAJIBHON MOBEPXHOCTH.
2. HccnenoBaHue yCIOBUI paBHOBECHS phlyara.
3. Uzmepenune KIIJ] HaKIIOHHOH MIOCKOCTH.
4. H3yudeHue 3aKOHA COXPAHEHUS MEXaHUUYECKON SHEPIHUH.
8 KUIACC

Pa3gen 6. TenjioBbIe ABJICHUA.

OCHOBHBIE ITOJIOKEHHS MOHCKynﬂpHO-KHHeTHqCCKOﬁ TCOPHUU CTPOCHUA BCUICCTBA. Macca

U pa3Mepbl aroMOB W MOJEKyd. OMNbITbl, NOATBEPKIAIOIIME OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Monenu TBEPAOTO, KHUJIKOTO M Ta3000pa3HOTO COCTOSHUH BelecTBa. Kpucramnnueckue u
amop¢Hbie Tena. OOBsICHEHUE CBOWCTB ra30B, JKUIKOCTEH U TBEPABIX T HA OCHOBE TIOJIOKEHUIN
MOJIEKYJIIPHO-KUHETHUYECKOW Teopun. (CMauyuMBaHME U KanWUIAPHBIE sBJIEHUS. TerioBoe
pacCIIMpPEHUE U CHKATHUE.

Temmepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBH)KCHHS YacCTHIIL.
Buytpennsis osneprus. CnocoObl HW3MEHEHHSI BHYTPEHHEW »JHEpPruu: Teruionepenaya u
coBeplieHre padboTel. Buapl Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3IyUYCHHUE.



KonnuecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTH BeEHIECTBAa. TeIIOOOMEH M TEIUIOBOE
paBHOBecue. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBieHne W OTBepAeBaHUE KPHCTAILTMYECKUX
BEIIECTB. YenbHas Terwiora MiaieHus. llapooOpasoBanue u kouaeHcanus. Mcmapenue.
Kunenne. YnenpHas TeruioTa mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYpbl KUIEHUS OT
aTMOC(EpHOTO TaBJICHHUS.

BnaxxnocTs Bo3yXa.

DHeprus TOIIMBA. Y IeTbHas TEIJI0Ta CrOPAHUS.

[Ipunuuner pabotsl TemnoBbix asurareneit KIIJ[ rtemoBoro asurarens. Temnosbie
JIBUTATEIHU U 3aLIUTa OKPYKAIOUIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAIICHHS SHEPTUH B TETUIOBBIX MPOIECCaX.

emoncmpayuu.

Habmtonenne OpOoyHOBCKOTO JABHIKEHHS.
Ha6monenne nuddy3um.
HabGmroienue siBeHN cMauynBaHUs ¥ KaWJUISIPHBIX SBJICHHM.
HabGmroieHre TemioBoro pacimpeHus Tell.
H3menenune naBneHus raza npu U3MEHEHUH 00bEMa U HAarPEBAHUH W OXJIAXKICHUH.
[IpaBuna u3MepeHus: TeMIeparTypsl.
Buael Temionepenayn.
OxJaxieHre Ipy COBEPIIEHUH PaOOTHI.
Harpeanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
10 CpaBHeHue TEMI0EMKOCTEN Pa3InYHbIX BELIECTB.
11. HaOroneHue KUIEeHUs.
12. HaGmtoieHre TOCTOSTHCTBA TEMIIEPATyphI MPH TUIABIICHUH.
13. Mozenu TeIIOBBIX BUTATEIICH.
Jlabopamopnuie padbomul u onvimel.
OnbITHI 110 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYIISIPHOTO TIPUTSIKCHHUS.
OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 110 HAOTIOIEHUIO TEILIOBOTO PACIIMPEHHSI Ta30B, JKUIKOCTEH U TBEPIBIX TEIl.
OnpeneneHre JaBICHUS BO3IyXa B OaJUIOHE IIIPHIIA.
OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh [JABJICHHUS BO3AyXa OT €ro o0béMa Hu
HarpeBaHUs WU OXJIAKICHHUS.
6. ITlpoBepka THIIOTE3bl JWHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA IKHJIKOCTH B
TEPMOMETPUUYECKOM TPyOKe OT TeMIIEpaTyphl.

7. HaGmromenue w3MeHEHHs] BHYTPEHHEH IHEPTrUU Teja B pe3yibTare TEIIonepeaaud u

paboThI BHEIITHUX CHIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA NMPH CMEITUBAHUU XOJIOAHON U rOpsYeii BOJIBI.

9. OmpeneneHue KOIWYECTBA TEIUIOTHI, IOJYYCHHOTO BOJOM TPHU TEIIOOOMEHE C

HArpeThiM METAJUTMUYECKUM IHJIMHIPOM.

10. Ompenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mpoiiecca UCIapeHHs.

12. Onpenenenne OTHOCUTEILHOMN BIQKHOCTH BO3/IyXa.

13. OmpeneneHue yaenbHOM TEIUIOTHI TUIABIICHUS JIb/IA.

Pazjen 7. DiekTpuyeckne 1 MATHUTHBIE SIBJICHHS.

OnekTtpuzauus Tenl. J[Ba ponxa 3yeKTpUuYecKMX 3apsaoB. B3aumonencTBHe 3apsiKEHHBIX
Ten. 3akoH KynoHa (3aBUCHMOCTH CHWIIBI B3aUMOJEUCTBHUSL 3apsSKEHHBIX TEN OT BEITHYHUHBI
3apsA70B U PACCTOSIHUS MEX]Y TEIAMH).

CoOoNOR~LDNE
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DnekTpuueckoe mnose. HanmpsxEHHOCTh anekTpuyeckoro nois. [IpuHmun cynepno3uimmn
ANEKTPUUYECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsaioB. DJIEMEHTApHBIN 3JeKTpudeckuil 3apsg. CTpoeHue
atoma. [I[poBOAHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DJEKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTpUUYECKOro Toka. VcTounuku
MOCTOSIHHOTO TOKa. JIeWCTBUA AIIEKTPUYECKOTO TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DIIEKTPUUYECKHUI TOK B JKUJIKOCTSX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OnekTpudeckoe HampspbkeHue. ConpoTHBIEHUE
MPOBOJIHUKA. YIeJIbHOE CONPOTUBIEHHME BellecTBa. 3akoH Owma g  ydacTKa LEMH.
[locnenoBarenbHOE U NapaJIEIbHOE COEJUHEHUE TTPOBOTHUKOB.

PaboTa u MOImHOCTE 37eKTpruyecKkoro Toka. 3akoH [[xoymsa—JIeHma. DnekTpuueckue 1enu
Y IOTpeOUTEIH SIEKTPHUECKOM SHeprun B ObITY. KOpoTKOE 3aMbIKaHHE.

[TocrosinHbie MarHuThl. B3auMoAEHCTBUE MOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJie.
MaruauTHoe noJie 3eMJIM U €ro 3HaUeHue JUIs KU3HU Ha 3emiie. OnbIT DpcTeaa. MarHuTHoe mose
3JIEKTPUYECKOro TOKa. [[pumMeHeHune 3JIeKTpOMarHuToB B TEXHHUKE. [[eliCTBUE MarHUTHOIO MOJIA
Ha TIPOBOJHUK C TOKOM. OJIEKTPOJBHUTaTelb IOCTOSHHOTO TOKa. Vcmosibp3oBaHue
3JIEKTPOJIBUTaTENel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagnes. SIBneHue  anekTpomarHuTHoW uHAykuuu. IlpaBuno  JleHna.
OnektporeHeparop. CrocoObl TOJNYUEHHS] JJIEKTPUUECKOW DSHEPruu. ODJIEKTPOCTAHIIMH Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DJIeKTpU3alus Tel.
JIBa poJia 37EKTPUUECKUX 3apsAA0B U B3aUMOJEHCTBUE 3apSKEHHBIX TEll.
YCTpoUCTBO U JEHCTBHE IEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAS UHTYKLIUS.
3aKOH COXpaHEHUs AEKTPUUECKUX 3aPsiI0B.
[TpoBOIHUKYN U AUDIICKTPUKH.
MopenupoBaHu€e CUIIOBBIX JTUHUHI 3JIEKTPUUYECKOTO MOJIS.
HcTouHMKY TOCTOSHHOTO TOKA.
JlelicTBUA 2JIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUH TOK B )KHJIKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenue cuiibl TOKa aMIepMeTPOM.
. I3mepenue 351eKTpuuecKoro HanpsiKeHHUst BOJIBTMETPOM.
. PeoctaT u Mara3us cOonpoTHBIEHUM.
. B3anmopeicTBre MOCTOSITHHBIX MarHUTOB.
. MopaenunpoBaHre HEBO3MOKHOCTHU Pa3eICHHsI MOJI0COB MarHUTa.
. MoaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MaruuTHO€ noJjie ToKa. JIEeKTPOMArHuT.
. JleficTBHe MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
. DIIEKTPOJBUTATETh TOCTOSHHOTO TOKA.
. UccnenoBanue siBNeHUs SJEKTPOMArHUTHON UHAYKITUH.
. OnbiTel Dapajes.
. 3aBUCUMOCTb HaIPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHS.

CoNO~LDdDPE
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Jlabopamopusvie padbomul u onvimol.

OnbIThI 110 HAOTIOEHUIO SJIEKTPU3ALUHU TEJ UHIYKIUEH U TPU CONPUKOCHOBEHUH.

HccnenoBanue AecTBUS 3JEKTPUYECKOTO M0JI Ha IPOBOJAHUKU U TUJIEKTPUKH.

C6opxka u mpoBepka paboThl MEKTPUUECKON e MOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

W3mepenue 1 peryiupoBaHue HaPsKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS

PE3UCTOPA U HANIPSKEHHSI HA PE3UCTOPE.

7. OnbIThl, JE€MOHCTPUPYIOIIHME  3aBUCHUMOCTb  3JIEKTPUYECKOI'O  COIPOTHBICHHS
IPOBOJIHUKA OT €T0 JUIMHBI, IUIOIAU [IONIEPEYHOT0 CEYEHMsI U MaTepHara.

8. IlpoBepka mnpaBuiia CIOXEHHMS HANpPsHKEHUH IPU IOCIEIOBATEIBHOM COEIMHEHUN
JBYX PE3UCTOPOB.

9. IlpoBepka mmpaBuiIa JUIsl CHIIBI TOKA NIPH apauIeIbHOM COSIMHEHUH PE3UCTOPOB.

o0k, whE

10. Onpenenenue paboOThI HIEKTPUUECKOTO TOKA, UIYLIETO Yepe3 Pe3UCTOpP.

11. OnpeneneHre MOLTHOCTH MEKTPUUECKOTO TOKA, BHIZCIIIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, HIYIIETO Yepe3 JIAMIIOYKY, OT HANPSIKCHHUS
Ha HEW.

13. Onpenenenne KI1/[ narpeBaress.

14. VccnenoBaHre MarHUTHOTO B3aUMOZCHCTBUS MIOCTOSTHHBIX MAarHUTOB.

15. I3yyeHne MarHUTHOTO TOJs MOCTOSHHBIX MAarHUTOB NpU HUX OOBEIUHEHHH H
paszieneHn .

16. UccnenoBanue AeHCTBUS 2JIEKTPUUYECKOIO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIBI TOKA W HAIPABJICHHUS TOKA B KaTYIIKE.

18. 3yuenue neiicTBUS MArHUTHOTO I10JIS1 HA IPOBOJHHUK C TOKOM.

19. KoHcTpynpoBaHue 1 U3y4eHue paboThl AJIEKTPOABUTATENS.

20. Uzmepenne KI1J] anexTpoaBUraTenIbHON YCTaHOBKH.

21. OnpITEl 10 MCCIEIOBAHUIO SBJICHHS 3JIEKTPOMAarHUTHOW HHAYKIHMM: HCCIIEOBAHUE
U3MEHEHUI 3HAYEeHUS ¥ HAPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe aBuWKeHHEe. MarepuanbHas Touka. Cuctema orcué€rta. OTHOCHUTEIIBHOCTh
MEXaHUYECKOro JIBM)KEHMs. PaBHOMepHOe mpsMOiuHEHHOe ABMxeHue. HepaBHomepHoe
npsiMOJTMHEHOe JBMKeHHE. CpemHsisi U MTHOBEHHAs CKOPOCTh Tejla MpPU HEPaBHOMEPHOM
JIBUKCHHH.

Yckopenue. PaBHOyckopeHHOE mpsiMoiHeHOe aBuxkeHne. CBoOoaHoe najgeHue. OmnbIThl
lanunes.

PaBHOMepHOE nBIKEHUE MO OKpyKHOCTH. Ilepuon u yactora oOpamienus. Jluneitnas u
yriioBasi CKOpOCTH. LIeHTpOCTpeMHUTENIbHOE YCKOPEHHE.

ITepsriit 3akoH Herotona. Bropoii 3akon Hetorona. Tpetuii 3akon Hptorona. [lpuHimn
CYNEPIO3ULINH CHIL.

Cuna ympyroctu. 3akoH ['yka. Cunia TpeHMs: cuia TPEHHUS CKOJIBKEHUS, CHJIa TPEHHUS
TIOKOSI, IPYTH€ BUJIbI TPEHHUS.



Cuna TsKECTM M 3aKOH BCEMHMPHOTO TATOTEHHs. YCKOpEHHE CBOOOIHOIO MajIeHusl.
JBuwxenne 1utaHer Bokpyr Connua. IlepBas kocmuueckas ckopocts. HeBecomocTs u
Meperpy3Ku.

PaBHOBecue MaTepuanbHOU TOUKH. AOCONMIOTHO TBEP0€ Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHOW OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tena. M3meHnenne umnyinbca. MMmynbe cuiibl. 3aKOH COXPaHEHHs] MMITYJbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckas pabota U MOIIHOCTb. PaOoTa cuil TskecTH, ynpyroctH, TpeHusi. Cs3b

OQHCPIUun

n pa6OTLI. IToTeHnmuanbHas OQHCPruAa TCjia, IMOAHATOrO HaJ ITOBCPXHOCTBIO 3CMIIM.

IloTennmanpHas 3Heprus cxkarod npyxxuHsl. Kunertndeckas sneprus. Teopema 0 KHUHETUYECKON
SHEpPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPIHUH.

Hemoncmpauuu.

1. HaGutoneHne MEXaHUYECKOTO IBUKEHUS T€Jla OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHeHME IyTEH M TPAaeKTOPHH ABMIKEHHUsSI OJHOTO U TOTO K€ Teja OTHOCHTEIBHO
Pa3HBIX TEJI OTCYETA.

3. H3mepeHne CKOPOCTH U yCKOPEHUS MPSMOJIMHEHHOTO TBH)KCHUSI.

4. VccnenoBaHue NPU3HAKOB PaBHOYCKOPEHHOTO JBMKEHHUS.

5. HalGmrogeHue IBMKEHUS Tella IO OKPYKHOCTH.

6. HaOmonenne MexaHUYECKUX SIBICHUH, TPOUCXOIAIINX B crucTeMe oTcuéra «Tenmexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENIFHO KaOMHEeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOpPEHUS TeJla OT MAcChl TeJIa U ACUCTBYIOIIEH HAa HETO CHUIIBI.

8. HaOmronenue paBeHCTBa CUII IPU B3aUMOJEHCTBUU Te.

9. H3meHeHwue Beca Teja MpH yCKOPEHHOM JBHKECHHH.

10. Ilepenaya uMIysbca Mpy B3aUMOJICHCTBHUU TEII.

11. TIpeoOpa3oBaHus SHEPTHH MPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHnue UMITyJIbCa MIPU HEYIPYTOM B3aUMOICHCTBUM.

13. CoxpaHeHue UMITyJIbCca MU a0COIIOTHO YIIPYrOM B3aUMOJICHCTBUN.

14. HaGmroieHre peaKTUBHOTO JABUKCHUS.

15. CoxpaHeHnue MEXaHUYECKON SHEPrUH MPU CBOOOTHOM TMaICHUH.

16. CoxpaHeHue MEXaHN4ECKON SHEPruM MPU ABMKECHUHU Tella MO JeHCTBUEM IPYKUHBI.

Jlabopamopnuie pabomul u onvimel.

1. KoncTpynpoBaHue TpakTa IJjisl pa3roHa M JaJbHEHIIEro paBHOMEPHOTO JIBHKCHUS
IIapHKa UM TEJIEKKH.

2. Ompenenenue cpenHeil CKOPOCTH CKOJIBKEHHUS OpycKa WM JABMKEHMS LIapUKa I10
HAKJIOHHOM IUIOCKOCTH.

3. OmpepneneHue yCKOpEHHUs Tela IpU PAaBHOYCKOPEHHOM JBM)KEHUM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. WccrnemoBaHue 3aBHCUMOCTH ITyTH OT BPEMEHH PU PABHOYCKOPEHHOM JIBM)KEHUU 0e3
HayalbHOM CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIIM TPU PABHOYCKOPEHHOM JBM)KCHHWH O0€3 HadaIbHON
CKOPOCTM IIyTH OTHOCATCA KakK psJI HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
IPOMEXYTKH BPEMEHHU OIMHAKOBBI.

6. HccrenoBanue 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI HOPMAaJbHOTO
JIaBJICHUS.

7. Omnpenenenue KodPpPUIUEHTA TPEHUS CKOTbKEHHS.

8. Ompenenenue KECTKOCTH MPYKUHBL



9.

OnpeneneHI/Ie pa6OTLI CWJIbI TPCHUA TIIpU PABHOMCPHOM JIBHWXCHUH TCJla 110
FOpH?;OHTZU'IBHOfI IMOBCPXHOCTH.

10. Ompenenenue paboOThl CHUJIBI YIPYTOCTH MPU MOABEME Tpy3a C HCIOIb30BAaHHEM

HCIIOABUKHOI'O U IIOABHKHOI'O OJIOKOB.

11. V3yueHue 3akOHA COXPAHEHUS SHEPTHH.

Paznen 9. Mexann4yeckue Kojie0aHusl U BOJIHbI.

KonebarenpHoe aBmkeHune. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUN: TMEpUOJ, JacTOTa,
aMIuTyna. MareMaTudecKuil W NPYKUHHBIA MasTHUKM. [IpeBpamieHune »sHeprum npu
KoJe0aTeIbHOM ABUKECHUU.

3aryxaromue konebanus. BeiHy ) IeHHbIe KoneOaHus. Pesonanc. MexaHnueckue BOJHBI
CaoiicTBa MexaHM4eCKUX BOJH. [IpoonbHbIe M onepeyHble BOIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHnueCKUe BOJIHBI B TBEPIOM TeJ€, CEICMUYECKHE BOITHBI.

3ByK. [ poMKOCTh 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. HPpa3ByK U yIbTpa3ByK.

emoncmpayuu.

1. HaGmroneHue xoneOaHUil Tl Mo 1eHCTBUEM CHIIBI TSHKECTH U CHJIBI YIIPYTOCTH.

2. HabGmoneHue koneOaHUl Tpy3a HA HUTH B HA TIPYXKHHE.

3. HaOmronenue BEIHYKICHHBIX KOJICOaHUHN U pe30HaHCA.

4. PacnpocTpaHeHHe IPOJOIbHBIX U TOMEPEYHBIX BOJIH (Ha MOJCIN).

5. HaOmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHYeCKHH pe30HaHC.

Jlabopamopusie padomot u onvimel.

1. OmpeneneHue yacTOTHI U IEpUOAA KOJIEOAHUNH MAaTEMAaTHYECKOTO MasiTHUKA.

2. OmpepeneHre 4acTOTHI U EPHO/a KOJICOaHH MTPYKUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH IEpHOJa KOJIeOAaHWH IMOABEIICHHOTO K HHUTH T'py3a OT
JUTMHBI HUTH.

4. HWccnenoBaHue 3aBHCHMOCTH IMepHOJa KoJeOaHW MPYKUHHOTO MAasTHHKA OT MAacCChI
rpysa.

5. IlpoBepka HE3aBUCMMOCTH MEpHOAa KONIEOAHW Tpy3a, MOJBEHICHHOTO K HHUTH, OT
MAaccChI Tpy3a.

6. OmnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh Iepuoja KoyieOaHUl MPYKHMHHOIO
MasiTHUKA OT MacCChl Tpy3a U KECTKOCTH MPY>KUHBL.

7. W3mepeHue yCKOpPEeHHsI CBOOOIHOTO Ta[CHUSI.

Pa3nes 10. JDiieKTpoMarHuTHOE 1oJie M 3JIeKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHuUTHbIE BOJIHBIL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJiH. [IIkana 3nekTpoMarHUTHBIX BOJIH. VICTIONb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH 111 COTOBOM

CBiA3U.

DneKkTpoMarHuTHas rnpupoza csera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosHOBEIE CBOWCTBA CBETA.

Jlabopamopnuie padbomul u onvimel.

1.

I/I3yquI/Ie CBOICTB OJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIBIO MOOHUIILHOTO TeJ'IC(I)OHa.

Pa3znea 11. CBeToBbIe IBJICHHS.
JlyueBas mopenb cBerta. McTtounuku ceta. lIpsMonauHENHOE pacnpoCTpaHEHUE CBETA.
3atmenust Connua u JIynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKkoH OTpaKEHUs CBETA.



[Ipenomnenue cBera. 3akoH npesomieHus: cBera. [lolHOe BHyTpeHHEe OTpaKeHHUE CBETA.
Hcnonp3oBaHue MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOIAX.

Jlunza. Xox nydeir B numH3e. Onruyeckas cuctema ¢oToammapara, MHUKPOCKONA |
Teneckona. ['1a3 kak ontudeckas cucreMa. biu3opykocTs U 1abHO30PKOCTb.

Paznoxxenune 6emoro ceeta B criekTp. OnbiTel HetoToHa. Cllo’kKeHHE CIIEKTPATEHBIX I[BETOB.
Hucnepcus ceera.

Jemoncmpayuu.

CoNoOR~LDdE

[IpssmonuHETHOE pacpoCTpaHEHHUE CBETA.

Otpaxenue cBera.

[lonyuenune n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomienue cpera.

OnTHueckuil CBETOBOL.

Xon ny4eil B coOuparolei JIMH3e.

XoJ ay4dei B pacCerBarolleu JIUH3E.

[Nony4yenue n300paXkeHU C TOMOIIBIO JIHH3.

[Ipunuun neiicTBus gporoanmnapara, MUKPOCKOINA U TEJIECKOIIA.

10. Mogens riaza.

11. PaznoxxeHue OEoro cBETa B CIIEKT).

12. Tlomydenue Genoro cBeTa Mpy CIIOKEHUH CBETA Pa3HBIX [IBETOB.
Jlabopamopnuie padbomel u onvimel.

1.
2.
3.

No gk

HccnenoBanue 3aBUCHMOCTH yIJla OTPaXXEHHsI CBETOBOT'O JIyda OT yrija MaJeHusl.
W3ydeHune xapakTepuCcTUK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yria MPEJOMIICHUS] CBETOBOIO Jy4a OT Yriia MaJeHus Ha
IPaHULIE «BO3TYX—CTEKIION.

[Tony4yeHune n300pa>keHUI ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenue HOKYCHOTO PACCTOSHUS M ONTUYECKON CUIIbI COOMPAOIIEH JIMH3HI.
OnbITHI 110 Pa3IoKEHUIO OEI0ro CBETa B CIEKTP.

OnpITEl 1O BOCHPUSTHIO 1[BETAa MPEIMETOB MPU MX HAOIIOJCHUU dYepe3 IIBETOBBIC
(GUIBTPBI.

Paznen 12. KBanToBbIE SIBJICHMS.

Omnsitel Pezepdopna u nnanerapuas monenp aroma. Monens atoma bopa. Ucnyckanue u
MIOTJIOIICHUE cBeTa aTOMOM. KBaHThI. JIMHENYaThIE CIIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oera- u rTamma-uznydeHus. CTpoeHHWE aTOMHOTO Sfpa.
Hyknonnass mopens aromuoro siapa. W3orombl. PaamoaktuBHble mnpeBpamienus. [lepuon
noJiypacraja aTOMHBIX siIep.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsA0BOr0 U MAacCOBOTO YHCEN. DHEPIUs CBA3U

ATOMHBIX SCP. CBH3B MacCCbl M SHCPIruUu. PeaKI_II/II/I CHUHTC3a W ACJICHUA ALCP. HcTtounuku
sHepruu CoJiHLa U 3BE3 L.
SAnepnas sHepretuka. JIelicTBUS pagloaKTUBHBIX U3TyUYEHUN HA )KUBbIE OPTaHU3MBI.
Jemoncmpayuu.

ok wbdhpkE

CrieKTphl N3ITy4eHUs U MOTJIOIEHUS.

CrieKTphl pa3auyHbIX I'a30B.

CrnexTp Bozopoaa.

Hab6mronenue TpexoB B kamepe BuuibcoHa.

Pabora cuéTunka HOHU3UPYIOLINX U3ITYYeHUH.

Peructpanus uznydeHust NpupoAHbBIX MUHEPAJIOB U IPOAYKTOB.



Jlabopamopusie padomot u onvimol.

1. HaOnroneHue CIJIONIHBIX M TMHEWYATHIX CIIEKTPOB U3TYYCHUSI.

2. HccrnenoBaHue TpEeKOB: M3MEPEHUE SHEPrMM YacTHUIBI 110 TOPMO3HOMY HyTH (IO

¢dororpadusm).

3. H3mepeHune paaroakTHBHOTO (OHA.

IHoBTOpPUTENBbHO-00001IAX0 NI MOYJIb.

[ToBTOpUTENEHO-0000IIAIONINIT  MOJYNh TpeAHAa3HaYeH s CUCTeMaTH3allud U
0000IIeHNsT TPEAMETHOTO COJIEPKAHUSI M OTIBITA e TEILHOCTH, TPHOOPETEHHOTO NP H3YICHUN
BCETo Kypca (PM3HKH, a TaKXKe JUIsl MOATOTOBKM K OCHOBHOMY IOCYIapCTBEHHOMY 3K3aMEHY I10
¢bu3nke a7 00yJaroUINXCsl, BHIOPABIINX 3TOT yYEOHBINH peMeT.

IIpy wn3ydyeHMM [aHHOIO MOXYJS pPEATU3YIOTCS M CUCTEMAaTU3UPYIOTCS  BUABI
NeSTeTbHOCTH, HAa OCHOBE KOTOPBIX oOecreuuBaeTcs JOCTHXKEHHE NPEAMETHBIX U
METanpeJIMETHBIX TUIAHUPYEMBIX PE3yIbTaTOB 00ydeHus, (HOpMHUPYETCS €CTECTBEHHOHAYYHAs
I'PaMOTHOCTb: OCBOCHHE HAYYHBIX METOAOB HCCIIEIOBaHMS SBICHUM NPUPOJBl U TEXHUKH,
OBJI/ICHUE YMEHHUSAMHU OOBACHATh (PU3MUECKUE SIBICHUS, MPUMEHSS IOJIyYeHHbIC 3HAHMUSA,
pelaTh 3a/1a4M, B TOM YUCIIe KAYECTBECHHBIC U SKCIIEPHUMEHTAIILHBIC.

[IpuHIMNMAIBHO NEeSATETbHOCTHBIN XapakTep JaHHOTO pasjielia peaau3yercs 3a CU4ET TOoro,
YTO 00y4arolrecs BhIMOIHAIOT 3aaHNs, B KOTOPBIX UM IIpeJIaraeTcs:

Ha OCHOBE TTOJTYYEHHBIX 3HAHUN PACIIO3HABATH U HAYYHO OOBSICHATH (PU3MUECKUE SBICHUS
B OKpY’Karollei pupo/ie U MOBCETHEBHON )KU3HU;

WCTIOJIH30BaTh HAYYHBIE METO/BI MCCIEAOBaHUA (PU3NYECKUX SBICHUN, B TOM YHCIE IS
IIPOBEPKH I'MIIOTE3 U NOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HayyHble OCHOBBI HauOojiee BaXKHBIX JOCTHXKEHMHA COBPEMEHHBIX TEXHOJIOTHA,
HampuMep, TMPAKTHYECKOTO WCIIONB30BAaHUS PA3JIMYHBIX HMCTOYHHKOB JHEPrUU HA OCHOBE
3aKOHa MPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

WN3ydyenne ¢u3Mku HA YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHHs HAMpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U MPECAMETHBIX 06pa30BaTCHBHBIX PE3YIbTATOB.

B pesynpraTe usydyenuss (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs Yy

oOyuatomerocs OyayT copMUPOBAHBI CIEAYIONINE TNYHOCTHBIC PE3yabTaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

[J mposiBJIEHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PU3NUYECKOU
HAYKU;

[] IEHHOCTHOE OTHOIIEHUE K JIOCTHKCHUSIM POCCUUCKUX YICHBIX-(DU3UKOB;

2) rpaskaIaHCKOro U IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

[] rOTOBHOCTh K aKTUBHOMY yYacCTHIO B OOCYXJI€HHH OOIIECTBEHHO 3HAYUMBIX U ATHUYECKHX
npo0JieM, CBS3aHHBIX C IPAKTHYECKUM MPUMEHEHUEM JOCTHKCHUN (DU3HKY;

[J 0co3HaHME Ba)XHOCTH MOPAJIBHO-3TUYECKUX IPUHIIUIIOB B JE€ATEIIBHOCTH YYEHOTO;

3) 3¢TEeTH4YeCKOro BOCIUTAHMSI:

[] BOCHIpHSITHE ICTETUYECKUX KauecTB (PU3MUeCKON HayKH: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTHU, TAKOHUIHOCTH;

4) HEeHHOCTH HAYYHOI0 MO3HAHMS:

[ oco3HaHHEe IIEHHOCTH (pU3MUecKol HayKd KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUA MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIISIIOLIECH KYJIbTYpBI;

[] pa3BuTHE HAYy4HOH J1I0003HATEIBHOCTH, UHTEPECA K UCCIIEI0BATENICKOMN eITeTbHOCTH;
5) popMupoBanus KyJbTYpPbI 310POBbS M SMOLUOHAJBHOI0 0J1arONOJIyYns:

[ oco3HaHMe IIEHHOCTH Oe30macHoro o0pas3a >KM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TIpaBWJI 0€30MacHOr0 TOBEJACHUS HA TpaHCIOpTE, Ha J0porax, ¢
AIEKTPUYECKUM U TEIJIOBBIM O0OPYIOBAHUEM B IOMAIIHUX YCIOBHSIX;

] chopMHPOBAHHOCTH HABBIKA PEQIICKCUH, MTPU3HAHUE CBOETO MpaBa Ha OIIUOKY W TaKOTO
JKe€ IIpaBa y Ipyroro 4ejioBeKa;

6) TPy10BOT0 BOCTIUTAHUSA:

[] akTUBHOE y4acTue B pEUICHHH MPAKTHUECKHUX 3a7ad (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHW3aIui, TOopoJa, Kpas) TEXHOJIOTHYECKOW W COLMAIbHON  HAINpaBICHHOCTH,
TpeOyIOIMX B TOM YHCIE U PU3NIECKUX 3HAHU;

[] uHTEpEC K MPAKTUICCKOMY H3yUYeHHIO Podheccrii, CBI3aHHBIX C PU3UKOMH;

7) 3K0JIOTHYECKOTr0 BOCTIMTAHUSA:

[] opueHTanusi Ha NpUMEHEHUE (PU3NYECKUX 3HAHMN JUIs pelIeHus 3aaad B o0yactu
OKPY’KaloIIe cpelibl, TUIAHUPOBAHUS TOCTYIIKOB M OLIEHKHM UX BO3MOXHBIX IMOCJIEIACTBUN
JUJISL OKPYXKAIOIIEH Cpebl,

] oco3HaHme TII00aTBFHOTO XapaKTepa IKOJOTHIECKUX MPOOJIEM U MyTEH MX PEIIeHUs;

8) ajanTanuu K U3MEHSIIOIMMCSH YCJIOBUSM CONMAILHOI U MPUPOIHONM Cpe/bl:

[J moTpeOHOCTh BO B3aUMOJCHCTBUU TPHU BBIIOJHCHUH KCCICIOBAHUM U IPOECKTOB
buznyecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;

[J MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUYECKYIO JAEATEIbHOCTD;

(] moTpeOHOCTH, B ()OPMUPOBAHWM HOBBIX 3HAHWI, B TOM 4Hcle (OPMYTUPOBATH HIEH,
MOHSTHUS, TUTIOTE3BI O QPU3UIECKUX O0BEKTAX U SIBJICHUSX;

[] oco3Hanue AeUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (QU3HKHY;



e [] mIaHMpPOBaHUE CBOETO Pa3BUTH B IPHUOOPETEHNU HOBBIX (PU3MUECKUX 3HAHUI;

o []

CTPEMIICHHUEC AHAIMU3UPOBATHL U BBIABIIITH B3aWMOCBA3H IIPHUPOABI, 06H.[€CTBa n

9KOHOMUKH, B TOM YHCJIC C UCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e [] oueHKa CBOMX JEWCTBUH C y4&TOM BIMSHHUS Ha OKPYKAIOIIYIO CPEAy, BO3MOMKHBIX
JI00ANIBHBIX TIOCTICICTBUN.

METAIIPEJMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOEHHs TporpaMMbl MO (U3UKE HA YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusi y oOyuaromerocsi OyayT cGOpMUPOBAHBI MeTampeAMeTHbIE Pe3yJbTaThl,
BKJIIOUAIOIME TI03HABATeJIbHbIE YHUBEpCAJIbHbIE Y4eOHble JEWCTBUSA, KOMMYHUKATHBHBIE
YHUBEpCaJIbHbIC yueOHbBIC ICHCTBUS, PETYJIATHBHbBIC YHUBEPCAIbHbBIC yIeOHbBIC ICHCTBHS.

Ilo3HaBaTeibHbIE YHUBEpPCAJIIbHBIE yqeﬁnme JeHCTBUSA

Ba3oBbIe Jjornyeckue JeicTBUA:

BBISBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN 0OBEKTOB (SIBJICHHIA);
YCTaHABJIMBATh CYIIECTBEHHBII MPU3HAK KJIacCU(pUKALMU, OCHOBAHHUS JIs 0000IIeHUs
Y CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUMS B pacCMaTpUBaeMbIX (paKkTax, JaHHBIX U
HAOIIOICHUSAX, OTHOCAIIUXCS K (PU3NUIECKUM SIBIICHUSM;

BBISIBJIATh TPUYMHHO-CJICICTBEHHBIC CBSI3M TPH W3YYCHUH (DU3NYCCKUX SBICHUN W
MPOLIECCOB, JI€JIaTh BBIBOJBI C MCIOJb30BAaHUEM JIEIYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aK/IIO4YEeHNUH, BBIIBUTaTh TUIIOTE3BI O B3aUMOCBS3AX PU3NUECKUX BETUUNH;
CaMOCTOSITENILHO ~ BBIOMpATh CHOco0 pemieHus y4uyeOHOW (u3Myeckodl 3amayuu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEUICHMs, BHIOOp HambOoyee MOIXOMISIIETO C
y4ETOM CaMOCTOSATEIHHO BBIIEIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciieqoBaTe/ibCcKHe AeiicTBUA.

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKIII HHCTPYMEHT IMO3HAHNUS;

MMPpOBOAUTH 110 CaMOCTOATCIBHO COCTaBJICHHOMY IIJIaHY  OIIBIT, HECJIOKHBIN
buznyecKuil IKCIEPUMEHT, HEOOJIBIIIOE UCCIIEeOBaHNE (PU3UIECKOTO SBICHUS;
OIICHUBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIINIO, IMOJYICHHYIO B XOJE
WCCJIETOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIBHO ~ (popmMynupoBaTh 000OIIEHHST U BBIBOABI IO  pe3yjbTaTaM
MIPOBEIEHHOTO HAOIIOICHNS, OTIbITA, UCCIICIOBAHMUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalibHENIIIEE pa3BUTHE (HU3UUYECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh MPEIOI0KEHUS 00 UX PA3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

IOPUMEHATh pa3iMyHble METO/bl, MHCTPYMEHTBl M 3allpoChl MpPHU IMOMCKE U OTOOpe
MH(POPMALIMY WU TAHHBIX C YYETOM MPeIoKeHHON yueOHOM (hru3nyeckoi 3a1auu;
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MHPOPMALMIO Pa3IUYHBIX
BUJIOB M (pOpM IpeICTaBICHHUS;

CaMOCTOATEJIBHO BBIOMpPATh ONTHUMANbHYIO (hOpMy IMpeAcTaBieHHs HHPOpMaLUU U
WITIOCTPUPOBATh peIIaeMble 3a/1a4ll HECIOXHBIMH CXEMaMHM, JuarpaMMaMH, HHOM
rpaduKoi U UX KOMOUHAITUSIMH.



KoMMyHuUKAaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe NeHCTBUA:

B X0Je oOCyxkaeHHs y4eOHOro MmaTepuana, pe3yJbTaToB JabOpaTOpHBIX padboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYILIECTBY 00CYKIaeMOW TEMbI U BBICKA3bIBATh WICH,
HaIleJICHHBIC Ha PEIIeHUE 3a/1a4H U TOJIepKaHue OJ1ar0)KenaTeTbHOCTH O0IIeHUS,
COIIOCTABIATh CBOM CYXKACHHS C CYXKACHUSMH JAPYI'MX YYacTHHKOB JIMalora,
OoOHapy>KUBaTh Pa3INYMe U CXOJICTBO MO3HIINH;

BBIPa)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

HY6.]'H/I'-IHO npeacTaBIATh PE3YIbTATHI BBIITOJIHEHHOI'O (bPISI/I‘ICCKOFO OIIbITa
(9KCIIepUMeHTa, UCCIIEI0BaHMS, IPOCKTA);

MOHUMATh U MCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHOM M MHIAMBHUIYaJIbHOW pabOThHI
IPY PELICHUN KOHKPETHOH (pu3nueckoil mpoOaemsl;

MNpUHHUMATL LCJIN COBMECTHOH ACATCIBbHOCTH, OPraHU30BLIBATH HeﬁCTBHH no eé
JIOCTHD)KEHUIO: PAaCIpelesATh POIM, 00CYKAaTh MPOLECCH U PE3yNIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOICH;

BBINOJIHATh CBOIO YacTh PabOThI, JOCTUrasi KaueCTBEHHOIO pe3yibTaTa MO CBOEMY
HaIpaBJICHHUIO U KOOPAUHHUPYS CBOU HeﬁCTBHﬂ C APYrMMHU 4JICHAMU KOMAaHbI;
OLICHMBaTh KAaueCTBO CBOET0 BKJIaJa B OOMMH MNPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYIMPOBAHHBIM YUaCTHUKAMM B3aUMOJICHCTBUS.

PeryJsiTuBHbIC YHUBEpCaIbHbIC y4eOHbIE 1eiiCTBHA

Camoopranuszauus:

BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTyalUsIX, TPEOYIOIIUX JUIsl PELLICHUS
(bu3nUecKux 3HaHUM;

OpUEHTUPOBATLCS B PA3IMUYHBIX MOAXOAAX MNPUHATUS pElIeHUH (MHIMBUIYaIbHOE,
NPUHATHE PELLCHHs B IPYIIIE, IPUHATUE PEIICHUI rpynmnoil);

CaMOCTOSITEJIBHO COCTaBJISITh AJNTOPUTM pelleHus (U3MYECKON 3aJauu WIM IUlaHa
UCCIICIOBAaHUSI C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IPEIaracMble BApUAHTHI PEILICHUI;

JieJ1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEILLICHHUE.

CﬂMOKOHTpOJ’IL, 3MOLNOHAJIBHBIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYalluH U IIpeJUIaraTh IUIaH €€ U3MEHEHMS,

OOBSACHATh MPUYUHBI JIOCTIKEHUS (HEIOCTUKEHMSI) pe3yJbTaTOB JAESTENbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUA (HU3NUYECKOTIO
UCCIICIOBAaHUST WM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIbCTB, HM3MEHMUBLIMXCS
CUTYallul, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIBTATA LIEIIU U YCIOBUAM;

CTaBUTh ce0s1 Ha MECTO APYroro 4ejIoBeKa B XOJE CIOopa WK JUCKYCCUU HA HAyYHYIO
TEeMy, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO HAa OIIMOKY NpU peHIeHWH (U3MUYeCKUX 3ajady WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 7K€ MIPaBO JPYroro.

NPEAMETHBIE PE3YJIBTATbBI



K koniy oOyuenust B 7 Kjacce NpeAMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHUI:

UCIIONIb30BAaTh TMOHATHA: (U3NYECKUE W XUMHYECKHE SIBICHUS, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJIEJb, TUIOTE3a, €AUHUIIBI (PU3MUECKUX BEIMYUH, aTOM, MOJIEKYJA,
arperaTHble COCTOSIHUSI BemlecTBa (TBEpAOE, KHUIKOE, Ta3000pa3HOE), MEXaHHUeCKOoe
JBIDKEHHE  (paBHOMEpHOE, HEpPaBHOMEpPHOE, MPSAMOJIUHEHHOE),  TPAeKTOpHA,
paBHOJEHCTBYIOIAss cwia, Aedopmanus (ympyras, IUIaCTUYECKasl), HEBECOMOCT,
COOOIIA0IINECs COCY/IbI;

pa3nuyats siBrieHus (auddysus, TermIoBoe ABMKEHUE YaCTHIl BELIECTBA, PABHOMEPHOE
JIBJKEHHE, HEPAaBHOMEPHOE JBWKEHUE, MHEPLHUs, B3aUMOJCHUCTBHE TEJ, PaBHOBECHE
TBEPABIX TEJI C 3aKPEIUVIEHHOM OCBbIO BpAIllCHMs, Iepefada JIaBJICHUsS TBEPIAbIMU
TeJIaMHU, KUAKOCTIMH U razaMmu, aTMoc(hepHoe JaBjieHue, MIaBaHue Tell, MPEeBpaleHUs
MEXaHUYECKON PHEPTrUu) MO OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrno3HaBaTh IPOSBICHUE N3YUYECHHBIX (PU3NYECKUX SBJICHHUM B OKPY>KAIOLIEM MHUpE, B
TOM 4YHcie (PU3MUECKUE SBICHHUS B TNPHPOJE: MPHUMEPHl JBIKCHHUS C Pa3TUYHBIMU
CKOPOCTSIMU B WBOW W HEXKHBOM NPUPOJE, NEUCTBUE CWUJIBI TPEHUS B MPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro MaBIICHHsS Ha XXMBOM OpraHu3M, IUIaBaHHE pbIO,
pbplYaru B TEJ€ YEJIOBEKAa, MPU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOWMCTBA (TPU3HAKH) (PU3UUECKHUX SBICHUI;

OIMCHIBATh M3YYECHHBIC CBOMCTBA TEN U (PU3MUECKUE SBICHUS, UCTIOIB3Ys (PU3UIECKUE
BEJIMYMHBI (Macca, 00BbEM, MIOTHOCTHh BEIIECTBA, BPEMsl, MyTb, CKOPOCThb, CPEIHSIS
CKOPOCTb, CHJIa YIPYrOCTH, CHJa TSDKECTH, BEC Tejla, CHUla TpPEHUs, JaBJICHUE
(TBEpHOro Tema, XKUAKOCTH, rasza), BBITAJIKMBAIOLIAs CHJIa, MeXaHWdeckas padora,
MOIIHOCTh, IUJICYO CHJIBI, MOMEHT CUJIbl, KOX(P(OUIMEHT TOJE3HOr0 JEHCTBUS
MEXaHU3MOB, KUHETHUYECKAsl U MOTEHLUAIbHASI 3HEPIUs), IPU ONUCAHUU IPaBUIIBHO
TPaKTOBATh (PU3UUECKHUI CMBICI HCTIONIb3YyEMbIX BEJIMYMH, UX 0003HAYEHUSI U €IUHUIIBI
(GU3NYEeCKUX BEIMYMH, HAXOJUTh (HOPMYIIBI, CBSA3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JIPYITMMM BEJIMYMHAMH, CTPOUTh IpaUMKHU H3YYEHHBIX 3aBHUCHUMOCTEH
(hUBUYECKUX BEIUYHH,

XapaKTepu30BaTh CBOICTBAa Tell, (U3WYECKHE SIBICHUS M TPOLECCHI, HCIOJIb3Ys
mpaBujia CIOKEHHUS CuJl (BIOJh OAHOM TpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, MpaBWIO paBHOBECHs pblyara (0JIOKa), «30J10TO€ MPaBUIO» MEXAHUKH,
3aKOH COXPAaHEHHS MEXAaHMYECKOM »SHEepruu, IMpH OSTOM JaBaThb CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPa)XKEHUE;

OOBSACHATh (U3NYECKUE SIBJICHMSI, MPOLECChl U CBOMCTBA T€l, B TOM 4YHUCIE U B
KOHTEKCTE CUTyallUid NMPAKTUKOOPUEHTUPOBAHHOTO XapakKTepa: BBISABIATh MPUUYUHHO-
CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHNE U3 1—2 JTOrMYecKHX MIaroB ¢ OMopoi Ha 1—
2 W3YYCHHBIX CBOMCTBa (U3MUYECKUX SBICHUH, (U3MYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacu€rHble 3aadud B 1—2 [eWCTBUA, HCIOJIB3YsS 3aKOHBI U (POPMYJIBL,
CBA3bIBalOIIME (U3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUS 3aJauu
3aMUChIBaTh KPAaTKOE YCJIOBUE, MOACTABIATH (U3UYECKHUE BEIMYUHBI B (QOPMYJIbI U
MIPOBOJIUTH PAacuU€Thl, HAXOJUTh CIPABOUYHBIC JAaHHBIC, HEOOXOAMMBIC IJI PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOyYeHHON (PU3UUECKOM BETHUUHBI;



pacmo3HaBaTh NPOOJIEMBbI, KOTOPhIE MOXKHO pPEIIUTh IMPH HOMOIIM (HU3HYECKUX
METOJIOB, B ONUCAHUM MCCIEAOBAaHUS BBIACIATH IPOBEPIEMOE MPEANOI0KEHUE
(rumotesy), pa3nIuyaTh M UHTEPIPETUPOBATH TMOTYYEHHBIH pE3yNbTaT, HAXOIUTh
OIIMOKHU B XO/I€ ONBITA, I€JaTh BHIBOJBI 0 €r0 PE3yIbTaTaM;

MPOBOJUTH OMBITHI MO HAOIONCHUIO (PU3UUECKUX SBICHUN WIH (PU3NUECKUX CBOWCTB
Ted: (OPMYIHPOBATH MPOBEPSIEMBIC MPEANOJIOKECHUs, COOUpAaTh YCTAaHOBKY U3
MPEITIOKEHHOTO 000PYAOBaHHUS, 3aMUCHIBAaTh XO/1 OMbITa U (POPMYITHPOBATH BHIBOIBL;
BBITNOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHMSI, BPEMEHHU, MacChl Tea, 00bEMa, CUiIbl U
TEMIIEpPATyphbl C HCIOJIb30BAaHHUEM AaHAJIOTOBBIX U HU(GPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOMIOTHON MOTPEITHOCTH U3MEPEHHI;
MIPOBOJIUTh UCCJIEAOBAaHUE 3aBHCHUMOCTH OJHOW (PU3WYECKOW BEJIMYHMHBI OT JAPYroM ¢
MCII0JIb30BAHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUXKYIIETOCS
TeJa OT BPEMEHM JBUKEHHSI TeJla, CHJIbI TPEHUSI CKOJIBKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH Tea W HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLAaax
CONPUKOCHOBEHHMSI TEJ, CHJIbI YIPYTOCTH OT YIJIMHEHMS MPYXKHUHBI, BBITAIKUBAIOLIEH
CUJIBI OT 00BbEéMa TMOrpyKEHHOM dYacTH Tela W OT IUIOTHOCTH KHAKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH Tesa, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO Telo,
YCIIOBUH TIJIaBaHMS TEJN, YCIOBHI paBHOBECHs pblyara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM y4eOHOTO HCCIEIOBaHUS, COOMpaTh YCTAHOBKY U  BBIIOJHATH
U3MEpPEHus, clenys MpeJUIoKeHHOMY IUIaHy, (PUKCHPOBATh Pe3yJbTaThl MOJy4YEeHHON
3aBUCUMOCTH (DM3WYECKUX BEJIMYMH B BHJE NPEUIOKEHHBIX TaOIHMIl W TpaduKoB,
JIeaTh BBIBOJIBI 110 pe3yiibTaTaM UCCIIEIOBAHMS;

NPOBOJIUTh KOCBEHHBIE HW3MEpEHHs (PHU3MUECKUX BENUYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH U TBEPAOrO Tena, Cujla TPEHHS CKOJBKEHUSA, JaBICHHE BO3AyXa,
BBITAJIKUBAIOIIAs CWJIA, JCHCTBYIOLass Ha TMOIPYKEHHOE B KHUJIKOCTb TEJO,
KOA(p(GUIMEHT MOJIE3HOTO JNEHCTBUSl MPOCTHIX MEXAHU3MOB), CIENys MPEJI0KEHHON
MHCTPYKLUU: TIPU BBINOJIHEHUH U3MEPEHHUN COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAUEHUE UCKOMOMN BEJIMUUHBL;

coOmofaTh TMpaBuia TEXHUKUM O€30MacHOCTH Tmpu paboTe ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIMIBI ACHCTBHS TPUOOPOB W TEXHHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS] COCYAbI, OapOMETp, pbluar, MOJBUKHBIN H
HEMOJIBWKHBIN OJIOK, HAKJIOHHAS TIOCKOCTD;

XapaKTepu30BaTh MPUHIUIBI JACHCTBUS H3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpOM Ha WX OMHMCAaHHUA (B TOM YHCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJIOIIPOBO/A, THUAPABIMYECKUM NpPEcC, MaHOMETpP, BBICOTOMED, IMOPIIHEBOM HAcoC,
apeoMeTp), MCTOJB3Ysl 3HAHUA O CBOMCTBAaX (PU3MUECKUX SIBICHUW M HEOOXOIAUMBIC
¢buznyeckre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOJIUTH TpPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
UCIIONIb30BaHUsl (U3MUYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HHM [JIs1 OOecreueHUs
0e30MacHOCTH TpH OOpaIleHud C NPUOOpaMHU U TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEeHMsI 370pOBbsi M COONIOJIGHHS HOPM D3KOJOTHYECKOrOo TIOBEJCHHUS B
OKpYXKarollei cpene;

OCYILECTBIISAITh OTOOP HMCTOYHWUKOB HH(popManuu B VHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIONINXCS 3HAHUHN U MyTEM CPaBHEHUS



Pa3UYHBIX UCTOYHHUKOB BBLACIATH HHPOPMALIUIO, KOTOPas SIBISETCS MPOTHBOPEUYNBON
WIIA MOXET OBITh HEZOCTOBEPHOM;

UCIIOJIb30BATh MPH BBINOJHEHUH y4eOHBIX 33JJaHUil HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(GU3NIECKOTO COIEpIKaHUs, CIpPaBOYHBIE MaTepHalibl, pecypchl cetn HHTepHeT,
BIIaJIeTh NpHEMaMH KOHCIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHus HHGOPMALUH M3
OJIHOM 3HAKOBOW CHCTEMBI B IPYT'YIO;

co3/1aBaTh COOCTBEHHBIC KpPaTKHWE MUCHbMEHHBIC M YCTHBIC COOOIICHHS HAa OCHOBE 2—3
MCTOYHUKOB MH(pOpMAIK (PU3NIECKOTO COACPKAHUSA, B TOM YHCIIE MyOJIUYHO J1e1aTh
KpaTKue COOOMICHHUS O Pe3yNIbTaTax MPOEKTOB MM y4eOHBIX UCCIICIOBAHUH, TIPH ATOM
IPaMOTHO HCIIOJIb30BAaTh W3YYCHHBIH TOHATUHHBIA ammapar Kypca (H3HKH,
COIIPOBOKIATh BHICTYIIJICHHE TIPE3CHTAIHEH;

IpY BBITIOJIHEHUH y4eOHBIX MPOEKTOB U MCCIEIOBAHUN PacHpeneNsiTh 00SI3aHHOCTH B
rpyIIe B COOTBETCTBUH C MMOCTABICHHBIMHU 33J]a4aMH, CIEIUTH 3a BBIMOJIHEHUEM IIJIaHa
JIeWCTBH, aJeKBaTHO OIICHMBATH COOCTBEHHBIN BKJIAJ B JAEATEIBHOCTH TPYIIIHL,
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YIUTHIBAsI MHEHHE OKPY)KAIOLIHX.

K xonmy oOyuenust B 8 kJjacce mpeaMeTHBIE Pe3ylbTaThl HA 0A30BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMECHHM:

HCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJEKYN, TEIJIOBOE IBM)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHHS BEIeCTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tela,
HACBIIICHHBIA U HEHACBIILEHHBIN Map, BIAXKHOCTh BO3yXa, TEMIEPATYpa, BHYTPEHHSA
SHEprus, TEIUIOBOW JIBUTATENb, AJIEMEHTAPHBIN 3JIEKTPHUUECKHUM 3apsll, SJIEKTPUUIECKOE
noJjie, MPOBOAHUKU U JIUAJNEKTPUKH, TOCTOSIHHBINA AIEKTPUYECKUN TOK, MarHHUTHOE
10JIE;

pa3nuyath sBICHHUS (TEIUIOBOE pAacCUIMpEHUE M CXKaThe, TeIUIonepenaya, TEIUIOBOe
paBHOBeCHE, CMauyMBaHHE, KaNWUIAPHBIC SIBJICHUS, UCHApeHUE, KOHJICHCAIIUS,
TJIaBJICHUE, KpUCTaJTU3alus (oTBepaeBaHue), KWIIEHUe,  Terlonepenaya
(TEemIonpOBOJHOCTh, KOHBEKIIUS, W3IyUYCHHUE), AIEKTPU3AIMS Tell, B3aUMOJCHCTBUE
3aps/IOB, JEUCTBUSL JJIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aWMOJICHCTBUE
MarHuToB, JEMCTBME MAarHUTHOTO IOJISI HAa MPOBOAHHUK C TOKOM, AJIEKTPOMarHUTHas
WHAYKIKSA) TO OINHUCAaHUI0O UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JTAHHOE (PUINICCKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YUYCHHBIX (PU3NYECKUX SBICHUI B OKPYKAIOIIEM MHUPE, B
TOM 4YHCJI€ (PU3MUECKUE SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATSDKCHHE U
KalWUIApHBIE SBJICHHUS B TMPUPOJE, KPHUCTAUIBI B Tpupojne, uznydeHue ConHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHUE POCH, TyMaHa, WMHEs, CHeEra,
DIIEKTPUYECKUE SBIEHUS B aTMocdepe, IJIEKTPUUYECTBO IKHBBIX OpPraHU3MOB,
MarHuTHOE Mose 3emuu, Apeid MOII0COB, PO MArHUTHOTO TOJS ISl JKU3HHU Ha
3emiie, OJIAPHOE CUSHHE, TIPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKHN) (PU3HUECKUX SBICHUI;

OTHCHIBATh U3yYCHHBIC CBOMCTBA TN U (GU3UYCCKUE SBICHUS, UCIIONB3Ysl (PU3NUECKUE
BEJIMYMHBI (TemrepaTypa, BHYTPEHHSS SHEPrus, KOJIMWYECTBO TEIUIOTHI, YyleJIbHas
TEIJIOEMKOCTh  BELIECTBA, yJelbHAas TEIUIOTa IUIABJICHMS, VJeNbHas TEIJIoTa
napooOpa3oBaHus, ylelbHAas TEIUIOTa CTOpaHHs TOIUIMBA, KO3()(HUIMEHT MOIE3HOTO
JEUCTBUS TEIJIOBOM MAIllMHBI, OTHOCHUTEIbHASI BJIAXHOCTh BO3/yXa, 3JIEKTPUUECKUN
3apsl, CUJla TOKa, OJJIEKTPUYECKOE HaNpsHKEHHE, COMPOTHBICHUE IPOBOJHUKA,
yIIeTbHOE COMPOTHBIICHHE BEIIECTBA, pa00Ta M MOLTHOCTH JIEKTPUYECKOTO TOKA), IPH



ONKCAaHUM TPABUIBHO TPAKTOBATh (DU3MYECKHH CMBICT MCIIOIB3YEMbIX BEJIMYMH,
0003HaUCHUS M eIUHUIBI (U3NYECKUX BEIMYHH, HAXOAUTh (DOPMYJIBI, CBSA3BIBAIOIINE
JaHHYIO (U3MUYECKYI0 BEIMUYMHY C JPYI'MMHU BEJIMYMHAMH, CTPOUTh TI'paduKku
U3YyYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKkTepu30BaThb CBOMCTBA Tel, (PU3MYECKUE SIBIEHUS M IPOLECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJEKYJISIPHO-KMHETUYECKOM TEOpUN CTPOEHUS BEIIECTBA,
IPUHLMIT CYNEPHO3UIMH TMoyied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsana, 3akoH Oma ms ydacTka nenu, 3akoH JDxoyns—JIeHua, 3aKOH COXpaHEHUs
SHEPIUud, NMPHU STOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHAa M 3alHCHIBATH €ro
MaTeMaTHYECKOe BBIPAKECHUE;

OOBSICHATh (hU3MUYECKHE MPOLIECCHl M CBOWCTBA Tell, B TOM YHUCIE U B KOHTEKCTE
cUTyauui MPAKTUKOOPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
HNPUYMHHOCIIE/ICTBEHHBIE CBSA3M, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX INAroB ¢
OTopoif Ha 1-2 M3y4EHHBIX CBOWCTBA (PM3UYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemaTh pacuéTHble 3aauyd B 2—-3 JEHCTBHSA, HCHOJIb3YSd 3aKOHBI U (HOPMYIIBI,
CBs3bIBalOIIME (U3NYECKHE BEIMUYMHBI: HAa OCHOBE aHajlu3a YCJIOBUS 3aJauu
3alUChIBaTh KPAaTKOE YCIIOBHUE, BBIABJIATH HEJOCTATOK JAHHBIX JUIS PELICHHS 3aladH,
BBIOMPATH 3aKOHBI U (POPMYITBI, HEOOXOIUMBIE AJIsl €€ PELICHNUs], TPOBOAUTH PACUEThI U
CPaBHHUBATh M0JIyU€HHOE 3HaUY€HUE (PU3MUECKON BETMUMHBI C U3BECTHBIMH JaHHBIMU;
pacmo3HaBaTh NPOOJIEMBI, KOTOPhIE MOXHO pPEIIUTh TPU TMOMOIIK (PH3HUECKUX
METOJIOB,  MCIIONIb3ysd  ONMCAaHWE  MCCIENOBAaHUSA,  BBIIEHATH  MPOBEPIEMOE
IIPENIIOJIOKEHNE, OLICHUBATh IPaBUWJIBHOCTh IMOPSAKAa IPOBEAEHUS MCCIIEAOBAHUSA,
JIeJ1aTh BBIBOJIBI,

IPOBOJIUTH OMBITH MO HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WM (PU3MYECKUX CBOWCTB
Ten (KamwuIsipHbIE SBJICHUS, 3aBUCHUMOCTh [aBJIEHHUS BO3AyXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH NPOLIECCa OCTBIBAHUS U HarpPEBaHMsI IPU U3IyYEHUH OT LBETA
u3Nydaroniel  (MOrjomapieif) MOBEpPXHOCTH, CKOPOCTh HUCIHAPEHUsT BOJBI  OT
TEMIIEPATYPbl JKUAKOCTH M IUIOIANU €€ IOBEPXHOCTH, DJJICKTpHU3alus Tel U
B3aMMOJECHCTBUE IEKTPUUECKUX 3aps/iOB, B3aUMOJEHCTBUE ITOCTOSHHBIX MAarHUTOB,
BU3YyalIM3alysi MAarHUTHBIX MOJIE€H MOCTOSIHHBIX MarHUTOB, AEMCTBHUSI MAarHUTHOTO TIOJIS
Ha TPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOJBHTATEIs
IOCTOSIHHOTO TOKa): (hOpMYyJIMpOBAaTh IMPOBEPSiEMblE IPEINOJIOKEHUs, COOUPATh
YCTAaHOBKY M3 MPEAJIOKEHHOTO O0OpYyJOBaHMs, ONMCHIBATH XOJl OIbITA U
(bopMynHpOBaThH BHIBOJIBI,

BBITNOJIHATH MPSIMbIE M3MEPEHUS] TEMIIepaTypbl, OTHOCUTEIbHONW BIaXXKHOCTH BO3]1yXa,
CWJIBI TOKa, HANpsDKEHUS C HCIOJb30BAHHUEM AaHAJIOTOBBIX IMPHUOOPOB M JIATYUKOB
(¢U3NYEeCKUX BEJIMYUH, CPAaBHUBATh pPE3YJIbTAaThl HM3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIFOTHOM MOTPEITHOCTH;

IPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (PM3NYECKOH BEIMUYUHBI OT JPYrou c
UCIOJIb30BAaHUEM HIPSAMBIX U3MEPEHUH (3aBUCHUMOCTb COIPOTHUBICHHS IPOBOJHHUKA OT
€ro JUIMHBI, IJIOIAAN MONEPEUYHOr0 CEYEHUS U YAEIBbHOIO CONPOTUBIICHUS BELIECTBA
IIPOBO/IHMKA, CHJIbI TOKA, UIAYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS HA TIPOBOJIHUKE,
UCCIIEIOBAaHUE I10CJIE0BATEIbHOIO U MAapajjIeIbHOTO COEIUHEHUH IPOBOJHHUKOB):
IUITAHUPOBATh HCCIIE0BaHUE, COOUPATh YCTAHOBKY M BBIMOJHATH U3MEPEHHS, CIIEays



NPEeUI0KEHHOMY TUIaHy, (PMKCUPOBATh Pe3yJbTaThl MOJYYEHHONW 3aBUCUMOCTH B BHJIE
TaOIUI ¥ TPaUKOB, AETATh BEIBOABI 110 PE3yJIbTaTaM HUCCIICAOBAHUS,

® MPOBOJUTH KOCBEHHbIE H3MEPEHHS (PU3UYECKHX BEIMUYWH (yAeNbHas TETUIOEMKOCTb
BEIIECTBA, COMPOTHUBIICHHE MPOBOJIHUKA, pad0Ta M MOIIHOCTh AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh U3MEPEHHs, CcOoOUpaTh AKCIEPUMEHTAJbHYI0 YCTAHOBKY, CIEIys
NPEUI0KEHHON MHCTPYKIUH, U BBIYUCIIATH 3HAUCHHE BEJTMUUHBI;

e coOmroaTh TMpaBWia TEXHUKH O€30macHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

® XapaKkTepu30BaTh MPHUHILMUIBI JEHCTBUS U3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOH Ha MX OMHMCAaHUS (B TOM YHCJE: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETP, TapoBas TypOWHA, aMmIlepMETpP, BOJIBTMETP, CUETUYMK DIIEKTPHYECCKOU
DHEPTUH, DIIEKTPOOCBETUTENIbHbIE MPUOOPHI, HArpeBaTeNIbHbIE JIIEKTPOIPUOOPHI
(mpuMepsl), SIEKTPUYECKHE MPEJOXPAHUTEIH, 3JIEKTPOMArHWUT, 3JIEKTPOJBHUraTElb
MOCTOSIHHOTO TOKA), HWCIIOJIb3ysS 3HAaHUSA O CBOMCTBaX (U3MUECKHX SBICHUU H
HE00X01UMble (PU3NYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh TPOCThIE TEXHHYECKUE YCTPOICTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
CXeMaM U CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TE€pMOMETp, TEPMOC, IICUXPOMETP,
THTPOMETp, ABHUraTelb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEOCTaT), COCTaBIAThH
CXEMBbI 2JIEKTPUUECKHX IIeTel C MOCie10BaTeNIbHbIM U NapauleIbHbIM COEIUHEHUEM
HJIEMEHTOB, pa3jinyasl yCJIOBHbIE 0003HAUYEHUS 2JIEMEHTOB AJIEKTPUUYECKUX LIeTIel;

® T[pPUBOAUTH TpUMEphl (HaXoAWTh UHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEIHEBHOM MXH3HHM Uil OOECIeYeHus
0e30MacHOCTH Npu OOpalieHMH C OpudopaMH M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEeHMsI 370pPOBbsi M COONIOJICGHHUS HOPM DSKOJOTHYECKOrOo TIOBEJCHHS B
OKpYXKarolleu cpeae;

® OCYIIECTBIATh NOUCK HHbopMauuu Qusndyeckoro conepkanus B HHTepHere, Ha
OCHOBE HMEIOIIUXCA 3HAHUH W MYTEM CpPaBHEHUS JONOJHHUTENBbHBIX HCTOYHHUKOB
BBIIETSATE MHGPOpPMAIUIO, KOTOpas SBISIETCS NMPOTUBOPEUYMBOM WM MOXKET ObITh
HEJIOCTOBEPHOW;

® HCHOJB30BATh MPHU BBHITOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYISIPHYIO JINTEPATYPY
(GU3MYEeCKOro Ccoaep)KaHus, CIpaBOYHbIE MaTepualbl, pecypchbl cetu HTepHer,
BJIAJIETh MPHEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHs WHGPOpMAIMU W3
OJHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

e Co3/1aBaTh COOCTBEHHBIC IMUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHs, 00o0O0Imas
nHGOPMALIMI0 U3 HECKONBKUX HCTOYHHKOB (PU3UYECKOTO COACpPKaHUs, B TOM YHCIIE
nyOoJIMYHO  TPEACTABIATH  Pe3yiabTaTbl  MPOEKTHOM WM  HMCCIEN0BATEIbCKON
JEeSTEFHOCTH, TIPH 3TOM TPAMOTHO HCIONB30BaTh W3YUEHHBIN MOHSATUHHBIN ammapar
Kypca (QU3UKH, COMTPOBOXKIAThH BRICTYINICHHUE TPE3CHTALIUEIH;

® [IpU BBIIOJHEHUHM YYEOHBIX IPOEKTOB M MCCIEAOBAHUHA (IU3NYECKHX IPOLIECCOB
pacnpenensaTb 00sS3aHHOCTH B TPYIIE B COOTBETCTBUHU C MOCTABICHHBIMU 3aJayaMu,
CIIETUTHh 3a BBHINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJAX B  JEATENBHOCTh  TPYIIBL,  BBICTPAUBAThH
KOMMYHHUKATHUBHOE B3aHMOJICHCTBHE, IPOSBIISAS TOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

K xonmy oOyueHust B 9 kJjacce npeaMeTHBIE Pe3ylbTaThl HA 0a30BOM YPOBHE JIOJKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLITIXCS YMEHHIA:



WCIOJBb30BaTh TMOHATHS: CHUCTEMA OTCU€Ta, MaTepUalibHasi TOYKa, TPACKTOPHS,
OTHOCHUTEIILHOCTh MEXaHWYECKOTO JBIKEHUsA, nedopmarus (yrnpyras, miacTudeckasi),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTbh W MEPErpy3KH, LIEHTP
TSKECTH, aOCONIOTHO TBEPAOE TENO, LIEHTP TSHKECTU TBEPAOro Tejla, PaBHOBECHE,
MEXaHU4YeCcKue KoyuebaHusi U BOJIHBI, 3BYK, MH(pPa3ByK U  yIbTPa3BYK,
AJIIEKTPOMATHUTHBIC BOJIHBI, ITIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JaTbHO30PKOCTh, CIEKTPHl HWCIYyCKaHWS W TOTJIOIICHMs, anb(da, Oera- M ramma-
W3JIy4€HHUs], U30TOIIbI, SIAEPHAsI SHEPIeTHKA;

paznuyaTh SBIEHUs (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE JIBIXKCHHE,
PaBHOYCKOPEHHOE NPSIMOJIHHEHHOE ABUKEHHE, CBOOOIHOE MaJIcHUE Tell, pABHOMEPHOE
JIBIDKEHUE T1I0 OKPYKHOCTH, B3aUMOJICMCTBHE TeEJ, PpEAKTHUBHOE JIBUKECHUE,
Kosie0aTeNbHOE JBIKEHUE (3aTyXalollde M BbIHYXKICHHbIE KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JBWKEHUE, OTpa)XCHUE 3BYKa, MPSIMOJMHEUHOE pACHpPOCTPAHEHHUE,
OTpa)KEHUE U NPEJIOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0eoro cBera B CIEKTP M CJIOXKEHHE CIEKTPaJbHBIX I[BETOB, IHUCIEPCUS CBETA,
€CTECTBEHHAs PAaJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOrO CIEKTPa W3ITyYEHUS )
MO0 OMHCAHUI0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPUPYIOIINX
JaHHOE (PU3HYECKOE SIBICHHUE;

pacrto3HaBaTh MPOSBICHUE U3YUYECHHBIX (DHU3UYECKUX SBJICHUHM B OKPYXKAIOIIEM MUpE (B
TOM uHcie (pu3nMUecKue SIBICHUS B MPUPOJIC: MPUIMBLI U OTIUBBI, JABHKEHUE IJIAHET
ConHEeYHOM CHUCTEMbI, PEaKTUBHOE JIBUKEHUE JKMBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSICEHHE, CEHCMHYECKHE BOJIHBI, IYHAMH, 3XO, IIBETa TeT,
ONTUYECKUE SBICHUS B  TpHpPOAE, OHOIOTHYECKOE  JIEHCTBUE  BUAMMOTO,
yIBTPaUOIECTOBOIO M PEHTTEHOBCKOTO H3ITyUYEHUH, €CTECTBEHHBIA pPaTUOAKTHBHBIN
$OH, KOCMHYECKHE JIy4H, pPAJUOAKTUBHOE W3IyYeHUE TPUPOJHBIX MHHEPAJIOB,
JEHCTBUE PAJIMOAKTUBHBIX M3ITYYCHHUI Ha OpPraHU3M YelOBEeKa), MPH 3TOM MEPEBOIUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIC CBOWMCTBA (IIPH3HAKH)
(bUBUYECKUX SIBJICHUH;

OTIMCHIBATh U3YUCHHBIE CBOMCTBA TN U (U3WYCCKUE SBIICHUS, HCIIONIB3Ysl (PU3NUICCKUE
BEJIMYMHBI (CpEelHsAS U MTHOBEHHAs CKOPOCTh Tejla MPH HEPABHOMEPHOM JABHKECHHH,
YCKOpPEHHE, NEPEMEILICHUE, MMYTh, YIJIOBas CKOPOCTb, CHJIa TPEHMS, CUJa YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJCHHs, BEC Teja, UMITYJIbC Tela, UMITYJIbC
CHWJIBI, MEXaHWYecKasi paboTa U MOIIHOCTb, MOTEHIIMATIbHASL SHEPTUSI TeJa, MOAHITOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, MTOTEHIIMATbHAS SHEPTHs CXKATOM MPY>KUHBI, KHHETHYECKas
SHEprusi, MOJHAas MeXaHW4yecKash HSHEeprusi, MepuojJ M yacTora KosieOaHuM, aJMHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTEeIb MPEIOMIICHUS
Cpenbl), P ONMUCAHWH TPABWIHLHO TPAKTOBATh (DPU3MUECKHI CMBICI HCIIOJIB3yEeMbIX
BEJIMYMH, OOO3HAUEHUS M EIUHUIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (OpPMYIbI,
CBA3BIBAIOINIME JAHHYIO (U3MYECKYIO BEIMYHMHY C IPYTHMMH BEJIHMUYWHAMH, CTPOUTH
rpaduKu H3y9CHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEIINYHH,

XapaKTepu30BaTh CBOWMCTBA Tel, (PU3MUECKHUE SBICHUS U MPOLECCH, UCIONB3Ys 3aKOH
COXpaHEHUsI PHEPTUM, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHIMUII CYNEPHNO3ULIUUA CHUII,
MIPUHIUI OTHOCUTEIBHOCTH [ "anmuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPAXEHUsI W MPEJIOMJICHHS CBETA, 3aKOHBI COXPAHECHUS 3apsAI0BOIO0 M
MAacCOBOTO 4YHMCENl TpH SACPHBIX pPEakUUsX, MpH OSTOM JaBaThb CIOBECHYIO
(bOopMyIUPOBKY 3aKOHA U 3alMCHIBATH €M0 MaTEMATHYECKOE BhIPAKCHHE;



OOBSCHATH (PU3MUECKUE NPOIECCHl M CBOMCTBA TEJl, B TOM YHCIE M B KOHTEKCTE
CUTyalluld  TPaKTUKOOPUEHTHPOBAHHOTO  XapaKTepa:  BBIBIATH  IPUYUHHO-
CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSCHEHNE U3 2—3 JIOTMYECKHX I1aroB ¢ OMOPOi Ha 2—
3 U3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (UINIECKUX 3aKOHOB MM
3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3aJja4u (ONUPAIOLIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHIA), UCTIOJIb3YsI
3aKOHBl M (opMysbl, CBs3bIBarolIMe (DU3MUYECKHE BEIMUYMHBI: HA OCHOBE aHAJIU3a
yCIIOBUS 3a/laydl 3alMChiBaTh KpPATKOE YCJIOBUE, BBIABIATH HEJOCTAIONIME WIIH
M30BbITOYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (OPMYIJbI, HEOOXOAUMBIE Ui PEIICHUs,
OPOBOJUTH Pacy€Thl M OLIEHUBATh PEATUCTUYHOCTh IOJIYYEHHOI'O 3HAYEHUS
(bu3HYECKON BEIUYNHBL;

pacrno3HaBaTh NPOOJEMbI, KOTOpPbIE MOXXHO PEUIMTh IPH MOMOLIM (PU3HUYECKUX
METOZOB,  MCIIONB3ysS  ONHCAHHE  HUCCIEAOBAaHUS,  BBIICIATH  MPOBEPSEMOE
NPEIIOI0KEHNE, OLEHUBAaTh IPABWIBHOCTh IOPSJKAa IPOBEACHUS MCCIEIO0BAHUS,
JIeJ1aTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3YIbTAThl HAOJIIOICHUH U OIBITOB;

MPOBOJUTH OMBITH IO HAOIIOACHUIO (PH3MUYECKUX SBICHUNA WM (PU3MYECKUX CBOWCTB
Tes (M3ydeHue BTOpOro 3akoHa HblOTOHA, 3aKOHA COXpaHEHHs SHEPIUH, 3aBUCUMOCTh
nepuosia KoyebaHuii MpyKMHHOTO MAasgTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTb OT aMIUINTY/bl MaJbIX KOJeOaHUM, NPSIMOIMHEHHOE paclpoCTpaHEHNE
CBETa, pa3JioKeHHEe OeNoro cBeTa B CHEKTpP, M3yUEHHE CBOWCTB H300pa’keHHs B
IUIOCKOM 3€pKajie M CBOHCTB H300paKeHHs TMpeaMeTa B COOHMpAIOICH JIHMH3E,
HaOJIOZCHNE CIUIOUIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUS): CaMOCTOSITEIHLHO
coOMpaTh YCTAHOBKY M3 U30BITOYHOTO HAOOpa 000PYAOBaHUS, OIUCHIBATH XOJ1 OTBITA U
ero pe3yabTaThl, POPMYITHPOBATH BHIBOJIHI;

POBOJUTH TPU HEOOXOAMMOCTH CEpPHIO NPSMBIX HW3MEPEHMH, OMpenessis cpeaHee
3HaYeHUE H3MepAeMON BeIUYUHBI ((POKYCHOE paccTOsHHE coOuparouieil JUH3bI),
000CHOBBIBATh BEIOOP crioco0a u3MepeHus (M3MEpUTENILHOTO TPUoopa);

MPOBOJIUTH HWCCIICOBAaHUE 3aBHCUMOCTEH (PU3MUYECKUX BEIWYMH C HCIOJIB30BAHHEM
OpSAMBIX M3MEpPEHHH (3aBUCUMOCTh IIyTH OT BPEMEHU IIPU PaBHOYCKOPECHHOM
JOBIDKEHUM 0€3 HavaJbHOM CKOpOCTH, TMepuoja KoJeOaHUil MaTeMaTH4ecKOro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUS CBETa OT yrja NaJeHus u
yIiia MpesioMJICHHs OT yIJla MaJeHus1): TUIAHUPOBAaTh UCCIIEIOBAHUE, CAMOCTOSTEILHO
coOMpaTh yCTaHOBKY, (HUKCHpPOBATH pE3yAbTaThl IOJXYYCHHOW 3aBHCHMOCTHU
¢u3nYecKUx BEIMYUH B BUJAE TaOJIUI U rpadUKOB, IeNaTh BHIBOJIBI 10 pe3yibTaTaM
UCCIIC/IOBaHMS;

IPOBOJUTh KOCBEHHBIC HM3MEpPEHUs (QU3UUECKUX BEJIUYUH (CpEeiHAs CKOPOCTb U
YCKOpEHHUE Tejia MPHU PAaBHOYCKOPEHHOM JIBUKECHUH, YCKOPEHHUE CBOOOJHOIO MaJCHHUS,
KECTKOCTHh TPYKUHBI, KOID(PUIIMEHT TpeHHs CKOJBKEHHUs, MeXaHWdeckass pabora u
MOIITHOCTb, YacTOTa M TMEpHOJ KoleOaHWH MaTeMaTHYeCKOro U MPYKHUHHOTO
MasTHUKOB, ONTHYECKas cujaa coOuparomiel JMH3bI, pPaJUOAKTUBHBIA (OH):
IUIAHUPOBAaTh W3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY W BBINIOJIHATH
U3MEpEeHus, cenys NPeAJIOKEHHON MHCTPYKIMH, BBIYUCISATH 3HAaYCHHUE BEUYMHBI U
AQHAIM3UPOBATh TIOJIyYEHHBIE pE3yNbTaThl C YYETOM 3aJaHHOH IOTPEIIHOCTH
W3MEPEHHUI;

coOmoaTh TMpaBWja TEXHUKH O€30MacHOCTH 1pu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;



pa3nuyaTh OCHOBHBIC TNPHU3HAKK H3YYEHHBIX (U3NYECKUX MOJEJeH: MarepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYCHYHBIH WCTOYHUK CBETA, JIyd, TOHKAas JIMH3A,
IUTAHETapHasi MOZEJb aTOMa, HyKJIOHHAsi MOZIEJIb aTOMHOTO S/1pa;

XapaKTepu30BaTh NPUHLUIBl JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUUECKHX
YCTPOMCTB C ONOPOH Ha UX OMMCaHUsA (B TOM YHCIE: CIIUAOMETP, JaTYUKU MOJIOKEHHS,
PacCTOSIHUA U YCKOPEHHS, PaKeTa, 3X0JI0T, OYKH, IEPUCKOII, (poToanmapaT, ONTHIECKHUE
CBETOBOJIbI, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3UUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BATh CXEMBbl U CXEMATHYHBIE PUCYHKH M3yYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX NMPHOOPOB U TEXHOJIOTMYECKUX MPOILECCOB IMPH pPEUICHUH ydeOHO-
MIPAKTHYECKHUX 3a/lay, ONTUYECKUE CXEMbl JUIsl TOCTPOEHUS M300pakKeHUH B IIOCKOM
3epKajie U coOuparoleil T1Hse;

NPUBOJIUTH TpPHUMEPHl (HAXOAWTh HHGOPMAIMIO O TMpPHUMEpax) MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KM3HM AN OOecredyeHus
0e30MacHOCTH NpU OOpalleHMH C OpudopaMH M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/10pOBbSl M COOJIOAEHUS HOPM SKOJIOTMYECKOIO IOBEJICHHS B
OKpYXKarolleu cpee;

OCYIIECTBIISATh TMOUCK HHpopManuu (Qusndeckoro coaepxkanuss B HHTepHere,
CaMOCTOATENIBHO (OPMYNIHPYsl TMOMCKOBBIM 3ampoc, HAaXOAUTh IIyTH OIpPEesICHUs
JIOCTOBEPHOCTH TIOJIYYCHHOW WH(POpPMAIIMM HAa OCHOBE WMEIOIMIUXCS 3HAHUUW U
JIOTIOJTHUTEIIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh IIPU BBIIOJHEHUM Y4YE€OHBIX 3a/laHuil HAyYHO-IOMYJISIPHYIO JINTEPATYPY
(GU3MYeCKOro Ccojaep)kaHusi, CIpaBOYHbIE MaTepualbl, pecypcbl cetu HHrepHer,
BJIaJIeTh MpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHUs HHGPOpMAIMU M3
OJHOM 3HAKOBOW CHCTEMBI B IPYIYIO;

CO03/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE M YCTHBIE COOOILIEHUA HAa OCHOBE MH(pOpMAaLUU
U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOrO COACpKAHMS, IyOJUYHO IPEICTaBIATh
pe3yabTaThl MPOCKTHONW MIIM HCCIIEN0BATENIBCKON NEATEIbHOCTH, IIPA 3TOM I'PAMOTHO
UCTOJIb30BaTh HM3YUYCHHBIH MOHATUHHBINA amnmapar H3yd4aeMoro pasziena (GpUu3uku u
COMPOBOXKAAaTh BBICTYIUIEHHWE Ipe3eHTaluell ¢ y4éToM OCOOEHHOCTEM ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
MBHACCKHE BEMHHAMHbL https://m.edso00.ru/7f416194
bubmuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS https://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHBIC COCTOHUA BetecTba https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. /IBu:xeHMe M B3auMo/ieiicTBUE TeJl
bu6mmoreka [IOK
A M
3 CXAHITICCROC ABHICHAC 3 https://m.edso0.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa LIOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChEPHO® NaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bubmnorexa [JOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
52 Hpoctte MexarH3MEI > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHeprits 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
. bu6mmoreka [JOK
11 Crpoeuue u cBOHCTBa BemeCTB ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Termosste mponeccot 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuuecKue 3apsaabl. 3apsLKEHHBIE Tela 7 1 bubmmorexa [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 [TocTosIHHBIN NIEKTPUUYECKUI TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bub6moreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IJIeKTPOMATHHTHAs MH/IYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuotexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHET COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannveckue Kojae0aHusl M BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHIICCIHE KOJCOAHMA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 M .3 8 1 3
CXAHITICCKHE BOTHEL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHuTHOE MOJIE U 6 5 bu6mmoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTPaHEHUsI CBETA 6 2 bubmuorexa LIOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6emoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fALadat
Htoro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHHsI
Bbu6mmoreka [JOK
51 Hcnyckanue u MoryiomneHne CBeTa arToMoM 4 1 htts://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>2 CTpoetiHe aToMHOrO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. A 7 1
5.3 JEpHBIC PEaKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuUTEIHLHO-00001IAOIMIT MOYJIb
6.1 [ToBTOpeHue u 00001IeHNE CoAepKAHUS 9 5 bu6nuorexa [LIOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

HNOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
KouunyecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kourposabubie  I[IpakTudeckue
n/n Bcero U3yuyeHusi  oOpa3oBaTeibHbIE

padoTbI padoThbI
pecypcsbl
®Pusuka — HayKa O IIPUPOLE.
1 SABnenus npupoasl. Puzndeckue 1

SIBJICHUSA

MexaHn4ecKue, TeIIOBbIE,
2 ANEKTPUYECKUE, MAaTHUTHBIE, 1
CBETOBBIC, 3BYKOBBIC SIBICHUS

Ouznyeckue BEIUYUHBI U UX
U3MepeHue

VYpok-uccnenosanue "N3mepenue
TEMIIEPATyphl IPU OMOILU
’KHUJIKOCTHOTO TEPMOMETpA U JaT4yuKa
TeMmneparypol"

Kak ¢u3uka u apyrue ecTeCTBeHHBIE
HAyKH M3y4aroT IPUPOTY.

5 EcTecTBeHHOHAyUHBIN METO/T 1
no3Hanus. Onucanue GU3NIECKUX

butmmoreka [JOK
https://m.edsoo.ru/ff09f72a

SIBJIEHUH C IIOMOIIBIO MOJIeNIEH

Ypok-nuccnenosanue "[Iposepka
TUIOTE3bl: 1adbHOCTb MOJIETA IApHKa,
IYHIEHHOT0 FOPU30HTAJIBHO, TEM

Ooubliie, yem OoJbIle BhICOTA MycKa'



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. OMbITHI,

7 OKa3EBIBAIOIIME TUCKPETHOE CTPOCHHE bubnmorexa HOK
A He Jmckp p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBMyKeHHE YacTHIl BEIISCTBA bubmmorexa [IOK
tsert https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbITHI O
9 HaOJIIOJICHUIO TETIJIOBOTO PACIIUPEHUS
ra3oBy»
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3anmocBsa3b MEX1y CBOMCTBAMH
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHHSIX Ml UX bubmuorexa [IOK
11
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJIBI
MexaHnnueckoe IBHKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmuorexa [JOK
p p p https://m.edsoo.ru/ff0a05c6
IIBUKEHUE
butmmoreka [JOK
13 Ckopocts. EqueuIer ckopocTu
p A 1t p https://m.edsoo.ru/ff0a079c
14 PacyeTr myTH ¥ BpeMEHU IBUKEHUS bubmorexa IOK
yr P A https://m.edsoo.ru/ff0a0ae4
HNuepnnsa. 3aKoH MHEPIINH.
15 B3aI/II)MO elicTBue TeJ‘IpKaK IpU4rHa Bubmorexa ITOK
a p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHIKCHHSI TEIT
InotHOCTH BeliecTBa. PacueT Macchbl bubnuorexa [JOK
16
1 00bEMA TEJIA 10 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TBépI[OFO TCIIa»

Pemenue 3amad mo reme "IL1OTHOCTE

bubmuorexa [IOK

18 BemecTna” https://m.edsoo.ru/ff0a123c
Cuna xak XxapaKTepUCTHKA
19 B3auMoaencTBus Ten. Cuna
ynpyrocTu. 3akoH ['yka
JlaboparopHnas pabota «3yuenue
20 3aBUCUMOCTH PACTKEHUS
(meopmarnn) Ipy>KUHBI OT
MPUII0KEHHOMN CHIIBI»
21 SBnenune Tarorenus. Cuia TSHKECTH
CBs3b M€ WJIOW TSXKECTHU U
22 Maccou T:.]('Il:l}./l;ec (;ena. PeeCmeHI/Ie bubmmorexa [IOK
https://m.edsoo.ru/ff0al778
3azad4 o reme "Cuna tsoxkectu"”
23 Cuia TsDKECTH Ha JPYTHX TJIaHeTax. bubnnoreka [JOK
Du3nYECKUE XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubnuoreka [IOK
24 Hsmepetinte ci. JiamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IBYX CHJI, HAIIPaBJICHHBIX
26 10 OJTHOM n?oﬂi’;;ﬁ. ’ bubmorexa LOK
N https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOMmAS CHIT
27 Pemenue 3anau no reme
"PaBHonelicTByrOmas cuin"
28 TpeHue CKONbKEHUS U TPEHUE ITOKOS. bubnnoreka [IOK
TpeHue B mpupojie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas padota «3yuenune bubnmorexa [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbKEHUS OT CUJIbI IaBJICHUS U
XapakTepa CONPUKACAIOIIUXCS
ITIOBEPXHOCTEM

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha OIIpCACIICHUC

30 PaBHOJICHCTBYIOIIECH CHUIIBI
Pemenue 3ama4 nmo remam: «Bec

31 tenay, «['papudeckoe n3obpaxenue bubnnorexa [IOK
cuy, «Cunsby, «PaBHOAEHCTBYOIIASA https://m.edsoo.ru/ff0alde0
CHIT»

KonTponbHas pabota no temam:
«MexaHHUYecKoe JBIKECHHEY, «Macca,

32 IIOTHOCTBY, «Bec Temay,
«I'paduueckoe n300pakeHrne CUI»,
«Cub»

33 Hasnenue. CiocoObl yMEHBIICHUS 1 bubnnoreka [JOK
YBEJIMYECHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBenue ra3za. 3aBUCUMOCTD

34 IaBJIEHUS ra3a oT 00béMa bubmmorexa [OK

’ https://m.edso0.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenaua maBieHus TBEPABIMU
35 TeJ'IP;.NI[[I/I )I(IfIII[KOCTSIMI/I u E::;aMI/L 3akoH bubmorexa [IOK
’ https://m.edsoo.ru/ff0a25b0
[Tackans

36 JlaBiieHue B )KHUJIKOCTH U Ta3e, bubmuorexa [IOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «/laBnenue B bu6mmoreka [IOK
JKHAKOCTH U raze. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826

38 CooOmaromuecst COCyIbI bubnmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

but6mmoreka [IOK

r .
39 FAPABIIICCIHH pece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBoi
SKHUIKOCTHBIM HAacoc
Atmocdepa 3emmu. [Ipuunns
CYIIIECTBOBAHHUS BO3 HOM
41 O?(I)IﬂquH 3emiu B;IBy;;HMOCTL bubmorexa LIOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOTO TaBIECHUS OT BBICOTHI
HaJ YpOBHEM MOps
bubmmoreka [IOK
42 B A
ec Bo3aiyxa. ATMoc(hepHOe TaBIeHUE https://m.edsoo.ru/ff0a2b5a
43 Nsmepenue atmochepHOTro JaBICHHS. bu6muoteka LIOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHMS OT BBICOTHI Ha, OBHEM bubmorexa [JOK
A abls https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomertp-anepoua. AtmochepHoe bubnnorexa [IOK
JIABJICHUE HA PAa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "
ATtmocdepHoe naBieHue"
JleticTBHE KUIKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmorexa LOK
26 ' https://m.edsoo.ru/ff0a3276
ApxumMmenoBa cuia
JlabopaTtopHas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIEH CUJIBI, bubnuorexa [JOK

HeﬁCTBYIOHleﬁ Ha TEJIO, IMOTPYKCHHOC
B X KUAKOCTBH»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlabopaTopHnast paboTa 1mo Teme
«HccnenoBanne 3aBUCIMOCTH Beca
TeJa B BOJE OT 00bEMa MOTpYKEHHOU
B )KHJIKOCTh YaCTH Tella»

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3514

50

II;maBanue ten

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3a96

o1

JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue apeomerpa win
KOHCTPYHPOBAHUE JIOJKHU U
onpeneneHue e€ rpy30noabEMHOCTH"

52

Penrenue 3agad mo remam: «IlinaBanue
cynoB. BoznyxomnnaBanuey,
«/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEH
Y Ta30B»

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a3654

53

KonTtponbHas pabota no teme
«/laBneHue TBEpABIX TN, KUIAKOCTEH
Y Ta30B»

54

Mexannueckas pabota

bubnuoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MoiuxocTts. EAMHUIBI MOIITHOCTHU

butmmoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI Npu
noabéMe mo jectauie"

57

IIpocThie MexaHU3MBbI. Ppryar.
PaBHOBecue cuit Ha peruare

58

Poruaru B TexHuKe, OBITY U IPUPOJIE.
JlaGopaTopHnas pabota
« ccnenoBanue yclioBHil paBHOBECHS

0.5

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

pbriara»

59

Pemenne 3a1a4 o teme «Y CI0BUS
paBHOBeCI/IH pr‘-IaI‘a»

bubmuorexa [IOK
https://m.edsoo.ru/ff0a48a6

60

KoadduimenT nonesnoro neicTBust
Mexanu3ma. Jlaboparopnas pabota
«3mepenune KII/] HakIOHHOMK
TUTOCKOCTH

0.5

61

Pemenue 3agau no reme "Pabora,
Mo1tHocTh, KIT/1"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHuueckasi SHEPTusl.
Kunetnueckas u IIOTCHIMAJIbHAs
SHEPTHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

64

3aKOH COXpaHECHUSI MEXaHUYECKOM
SHEPruu

YPOK-3KCIIEpUMEHT 110 TEME
"JKCrepUMEHTAIBHOE OIIPEIETICHUE
U3MEHEHMS KUHETUYECKON U
NOTEHIMAJIbHON SHEPrUuu MpH
CKaTbhIBAaHUM TeJIa 110 HAKIIOHHOH
IJIOCKOCTH"

bubmuorexa [IOK
https://m.edsoo.ru/ff0a4360

65

Konrponbnas padora o Teme
«PaboTta 1 MOIIIHOCTb. DHEPTHUS»

66

PesepBHbIii ypok. Pabora ¢ Tekctamu
o TeMe ""MexaHndeckoe aBmxeHue"

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a4eeb

67

Pesepsurlit ypok. Paborta ¢ Tekctamu
o teme "JlaBineHue TBEPABIX TEIl,
JKUOKOCTEN U ra3oB"

bu6nunorexa LIOK
https://m.edsoo.ru/ffO0a4ffe

68

PesepBubiii ypok. Pabora ¢ Tekcramu



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

o teMe "Pabora. MOIIHOCTE.
Oneprus"”

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

12




8 KIIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne Jlara nudpoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bceero U3y4YeHHsi  oOpa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorera [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca 1 pazMep aTOMOB M MOJIEKYT 1
3 Mogenu TBEpIOTO, JKUIKOTO U 1 bu6nunorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPAOTO,
4 KHUJKOTO U Ta3000pa3HOro COCTOSTHUM 1
BEIIIECTBA Ha OCHOBE MOJIOKEHUI
MOJICKYJISIPHO-KUHETHYECKOU TEOPHH
bubnuorexa [IOK
5 Kpucrannuueckue u aMmopgHsbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KallWJUISIPHOCTb. 1 bubnuotexa [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacuIMpeHne U CXKaTue 1 brbmmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TETJIOBOTO JIBUYKEHUS 1
YaCTHII
9 Buytpennss sHeprus. CriocoObr 1 bubnmorexa LIOK
HU3MEHEHUs BHYTPEHHEN SHEPITUU https://m.edsoo.ru/ff0a5c60
10 Bunp! Teruionepenaun 1 bu6nuorexa LIOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpok-koudepennus "Ilpaktnueckoe
HMCIOJIb30BAHHUE TEIIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bu6nmoreka [IOK

1 BEIIECTB U MATEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TETIOBOTO OajaHca. bubnnorexa [IOK
TennooOMeH U TemI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota
"UccnenoBaHue SBICHUS bu6nunorexa LIOK

14
TETUI000MEHA TP CMEIITMBAHIH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsuer BOAbI"
PacueT xonmuvecTBa TEIIOTHI,

15 HEO0OXOMMOTO JJIsl HATPEBaHUS Tela
Y BBIJICTISIEMOTO MM TIPH OXJIAXICHUN

16 JlaGopatopHas pabora "Onpenenenue bu6mmoteka LIOK
yZEJIbHOM TEII0EMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y I€JIbHAs TEIJI0Ta bubnmnoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBienue u oTBEpACBaHUE

18 KPUCTAJUTUMYECKUX TeJI. Y AeabHas bubnmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlabopaTtopHast pabota "Onpenenenue bubnnoreka [JOK
yIEJIbHOM TEIUIOTHI IUIaBJICHUS Jibaa" https://m.edsoo.ru/ffOa72fe

20 INapoo6pazoBaHue U KOHJEHCALUS. bubnnoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kumenne. Y nenpHas temiora bu6mmorexa [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHus U KOHICHCAIUH.
3aBUCUMOCTB TEMIIEPATYPhl KUTIEHUS
0T aTMOC(EpPHOTO JIaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEIBLHOM BJIAXKHOCTH BO3yXa"

bubmuorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3anau Ha onpeneeHue
BJIA)KHOCTH BO3]1yXa

24

[TpunHIMITBEI paOOTHI TEMIOBBIX
nsurateneid. [laposas TypOuHa.
JIBuraTens BHYTPEHHErO0 CrOPAHMS

25

26

KIIJI TenoBoro gBuraTteis.
TerioBble IBUTATENM U 3aIIATA
OKpYKaroIei cpeibl

3aKOH COXpaHEHUs U IIPEBPAILCHUS
SHEPI'UH B TETUIOBBIX MPOIEccax

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a7c7c

27

[TonroroBka Kk KOHTPOJIBHOU paboTe
1o Teme "TernaoBble SIBICHUS.
M3MeHeHue arperaTHbIX COCTOSHUN
BeniecTa"

bubnuorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonrtponsHas pabota o teme
"TeruioBrle ABIcHUA. I3MeHeHHE
arperaTHbIX COCTOSHUH BellecTra"

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus Ten. JBa pona
ANEKTPUUICCKUX 3apsI0B

30

Ypok-uccnenoBanue "IneKkTpusanus
TeJI UHAYKIMEN U ITpU
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumopeiicTBue 3apsiyKEHHBIX TEII.

bubmuorexa [IOK

31 3axon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
32 HarpsiskeHHOCTB 3JIEKTPUYECKOTO bubnnorexa [IOK
nosst. [IpuHnun cynepnosunuu https://m.edsoo.ru/ff0a8ala
BJIEKTPUYECKUX TTOJEH
Hocurenu anexTpuueckux 3apsaoB.
33 DnemeHTapHblii 3apsa. CtpoeHne
aToma
34 [IpoBOIHUKYN M TUAIEKTPUKU. 3aKOH bu6nunorexa LIOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4u Ha npuMeHEHUE bu6muoteka LIOK
CBOMCTB JJIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0
36 cymectBoBaHus. Mcrounnku bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AEKTPUYECKOTO TOKA
37 JleificTBHS SEKTPUUECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
Vpoxk-uccnenonanue "Jleiictere
38 AIIEKTPHUYECKOTO TOJISI Ha IPOBOTHUKH 1
U JUAJIEKTPUKU"
39 DJIEKTPUYECKHI TOK B METAJIJIaX, bubnuorexa [JOK
JKUJIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHas pabota
bu6nunorexa [IOK
41 "U3mepenue u peryJupoBaHUE CUITBI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DJIEKTPUIECKOE HaIPSHKEHHE.
BoasT™metp. JIabopaTtopnas pabora

bubnuorexa [IOK

42 "M3MepeHue U perynpoBaHie 05 https://m.edsoo.ru/ff0ade14
HanpspkeHus"

43 CornpoTuBiieHre NPOBOAHUKA. bubnuorexa [IOK
VY enpHOE CONMPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh

44 3JIEKTPUYECKOTO0 CONPOTUBIICHUS 1 bubmuoreka [IOK
MPOBOJHHUKA OT €0 JUIMHBI, IIJIOIIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOro CeYeHUs U MaTepuaia”
3aBUCUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 11 ydacTka bubmmorexa LOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaboparopHas paboTa
"HccmenqoBanne 3aBUCUMOCTH CUJIBI

46 TOKa, UJIYILEr0 Yepe3 pe3ucTop, OT 1 bubmorexa LIOK

https://m.edsoo.ru/ff0aa04e

COIPOTHUBIIEHUS PE3UCTOPA U
HaIpshKeHus: Ha pe3ucrope”

47 [locnenoBarenbHOE U MapasieIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlaboparopHnas pabota "IIpoBepka

48 IIpaBUJIa CIIOKEHUS HAIIPSDHKEHUN IIPU 1 bubnunorexa [IOK
TOCJIEOBATEIBHOM COEJIMHEHUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaboparopHuas pabota "TIpoBepka

49 IIpaBUiIa JJIs CUIIbI TOKA IIpU 1 bubmuorexa [IOK

napajieIbHOM COeIMHEHUH
pe3uctopon"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenne 3aJ1a4 Ha IPUMCHCHUC

bub6mmoreka [IOK

50 3akoHa OMa U1 pPasIudHOro
AP https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TIPOBOIHUKOB
51 PaGoTta 1 MOIITHOCTB AIEKTPUIECKOTO bubmuorexka [IOK
Toka. 3akoH J[oynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabGopartopHas pabora "Onpenenenue
52 a60TpI>I " 11[\)/101111}1000T1/1 DJIEK pl/mecxoro Bubmrorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUecKHe ey U MoTpeOuTenu
53 DJIEKTPUUECKOM DHEPTUH B OBLIT Brbmorexa LOK
P p Y https://m.eds00.ru/ff0ab660
Kopotkoe 3ambikanne
[MonroroBka Kk KOHTPOIBHOU paboTe
o TeMe "DIeKTpUUECKUE 3apsIabl.
54 3apsKEeHHBIE T:Jri)a U UX ’ Bubmorexa IIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoxeiicTus. [1oCTOSTHHBIN
ANEKTpUYECKUI TOK"
KonTponbhas paborta 1o Teme
"D NEeKTpUUECKHE 3apsObL.
55 3a H)KZiHLIG Tena I/IpI/IX bubmaorexa LIOK
P . . https://m.edsoo.ru/ff0abea8
B3aumozeiicTBus. [1oCTOSIHHBIN
ANEKTpUYECKUH TOK"
56 ITocTostHHBIE MATHUTEI, UX
B3aMOJEHCTBUE
VYpok-uccnenopanue "N3yuenue bu6nunorexa LIOK
57 3 "
OJIEH ITIOCTOSHHBIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarauTHoe 1oJe
bu6nunorexa [IOK
58 3eMIIM ¥ €ro 3HadYeHue I KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OnbIT Dpcrena. MarautHoe 1mose
AJIEKTPUYECKOr0 TOKa MarHutHoe
T0JI€ KaTYIIKH C TOKOM

bub6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

60

[IpuMeHeHue IeKTPOMArHUTOB B
texHuke. JlabopaTopHas pabota
"N3y4yeHue eicTBUSI MAarHUTHOTO
T0JIs1 Ha TIPOBOJAHUK C TOKOM"

0.5

bu6mmoreka LIOK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTaTENb IIOCTOSIHHOTO
ToKa. Mcnonb3oBanue
3JIEKTPOJBUraTeNIeil B TEXHUYECKUX
YCTPOMCTBAX U HAa TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHcTpyupoBaHue 1 U3ydeHue
paboThI 31eKTpoBUTaTeNs"

bubmmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel Papajnes. 3aKoH
3JIEKTPOMArHUTHON WHIYKITUH.
IIpaBuno Jlenna

63

OnextporeHepaTtop. CriocoOb!
MOJTy4EeHHUs HIIEKTPUUECKONH SHEPTUH.
DIIEKTPOCTAHIIMN Ha
BO300HOBJISIEMBIX UICTOYHHUKAX
SHEPruu

64

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPUYECKUe u
MAarHUTHBIC SBIICHUS"

65

Konrtponsnas pabota o teme
"DJIeKTpUUECKUE U MAarHUTHBIE
siBIeHUS"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acb14

66

Pesepsubrit ypok. Pabora ¢ Tekctamu

but6mmoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

no teMme "TernoBele sIBiIeHUS"

https://m.edsoo.ru/ff0accbe

PesepBHeIit ypok. Pabora ¢ TekcTamu

" . bubmuorexa [IOK
o7 Ho Tene HOCTVO ’IHH,I,) 11/1 1 https://m.edsoo.ru/ff0acdc6
3JIEKTPUYECKUN TOK
68 PesepBHelit ypok. Pabota ¢ Texctamu 1
o Teme "MarHuTHbIC sIBJICHUS"
BIIEE KOJIMYECTBO YACOB II
ObII] O CTBO YACOB I1O 68 145

[NPOI'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue fll:;:ennﬂ ]:g[:l;l;z?}?:eﬂbﬂble
padoTbI padoTbI pecypesr

1 MexaHndeckoe JBHKECHUE. 1
MarepuanbpHasi TO4Ka

5 Cucrema orcueta. OTHOCUTEIBHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOT'O IBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpSIMOJIMHEWHOE 1 bu6nmoreka [IOK
JIBMKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIUHENHOE

4 nBuxeHue. CpellHsAs U MTHOBEHHAas 1
CKOPOCTh

5 [IpsiMonMHETHOE PaBHOYCKOPEHHOE 1 bu6mmoreka [IOK
JBIDKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CKopocTh IPSIMOJIIMHEMHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1
['paduk ckopoctu
JlaboparopHnas padota "Onpenenenue

7 YCKOpEHHS Tena Ipu 1 1 bubnuorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJIOCKOCTH"

8 CBoOomnoe manenne ten. OnbIThI 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE O 1 bu6mmoreka [JOK

okpyxHocTH. [lepuos u yactora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

obpamenus. Jlunelinas u yriaoBas
CKOPOCTH

10 LleHTpOCTpEMUTENBHOE YCKOPEHHE
11 Ilepssiit 3akoH HeroToHa. Bexrop bu6mmoreka [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropotii 3akoH HeroToHa. bu6nuorexa [IOK
PaBHOelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. bubmmorexa [LIOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHeHNE bu6nuorexa [IOK
3ak0HOB Hpr0TOHA https://m.edsoo.ru/ff0aeb6c
15 | Cuna ynpyrocmw. 3akon T'yxa om0tz
16 Penrenne 3agaud mo reme «Cuina
YIPYTOCTH
17 JlaGopatopHas pabota «OnpeneneHue bu6mmoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ffOaee28
bu6mmoreka [IOK
18 Cuna Tperns https://m.edsoc%.l ru/ff0af738
19 Pemenne 3anau mo reme «Cuna bubmuotexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bu6nmoreka [IOK
Kod(puImenTa TpeHUs CKOIbKCHUS" https://m.edsoo.ru/ffOaf8be
Pemenue 3agau o teme "3akoHbI
21 Herorona. Cuina ynpyroctu. Cuna bubmmorexa LIOK
| https://m.edsoo.ru/ffOafb8e
TPEHUs
29 Cwuta TSDKECTH U 3aKOH BCEMHUPHOTO bubmuorexa [JOK

TATOTEHUS. Y CKOpEeHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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majeHust

Ypox-konpeperuus "JIBIKeHUE T

23 BOKPYI' TPaBUTALIMOHHOTO LIEHTPA
(Conneunas cuctema). ['amaktuku"
Pemenue 3amau nmo teme "Cuia
24 TSHKECTH U 3aKOH BCEMHUPHOTO bubmmorexa OK
. P https://m edso0.ru/ff0af5t8
TATOTCHUS
o5 IlepBast KocMHUYeCKasi CKOPOCTb. bu6mmoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUaIbHOM TOUKH.
AOGCOIOTHO TBEPIOE TEIIO.
26 PaBsHoBecue TBEpIOrO TENA C bubmmorexa LHOK
. " p https://m.edsoo.ru/ffOafe36
3aKpeTIEHHON OCBhIO BpaIlleHUSI.
MowmenT cuinbl. LleHTp TskecTn
PaBHOBecHe MaTepUAIBHONW TOYKH.
AOCOIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpeTIEHHOW OCBhIO BpaIllCHUSI.
MowmeHnT cwibl. LleHTp TsxkecTn
28 Pemenue 3amau mo reme "MomeHT bubmuotexa [JOK
cunbl. LenTtp Tsoxect" https://m.edsoo.ru/ff0b02b4
[TonroToBKa K KOHTPOJIBHOM paboTe 1Mo
29 TeMme "MeXxaHNUeCKOE IBUKEHUE bubnmorexa LIOK
. " ' https://m.eds00.ru/ff0b0408
BzaumonelictBue Ten
KonTtponsHast paboTa 1o teme
30 "MexaHNYeCKO€e IBHKEHHE bubmorexa HOK
N | ' https://m.edsoo.ru/ffOb06ec
BaumopeiicTBue Ten
31 Nmnynec Tena. Mmynbe cuibl. 3aKoH bu6mmoreka [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHECHMsI UMITYJIbCaA. YTIPYroe U
HEYNpyroe B3auMOJEeHCTBHE

https://m.edsoo.ru/ffOb07fa

Pemenue 3amay mo reme ""3aKkoH

but6mmoreka [IOK

32 COXpaHEHMsI UMITyJibca https://m.edsoo.ru/ffOb096¢c
33 Ypok-koHpepenmus "PeaktuBHoe
JBUKEHHE B IPUPOJE U TEXHUKE"
Bbu6moreka [IOK
34 Mexannueckasi paboTa ¥ MOIIHOCTh httos://m.edsoo.ru/ffOb0a8A
PaGoTa cuIIBI TSKECTH, CHITBI but6mmoreka [IOK
35
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUJIBI TPEHUS TIPU
pPaBHOMEPHOM JIBUKEHHUHM TeJa 110
TOPU30HTAILHOM MMOBEPXHOCTH»
37 CBs13b SHEPruM U pabOTHI.
IloTeHumanbHas SHEPTrUst
Kunernueckas sneprus. Teopema o bu6morexa [LIOK
38 .
KUHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlaGopatopHas pabora «3yuenue bu6muoreka [IOK
3aKOHA COXPAHEHUS YHEPTU https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE IBUYKEHNE U €TI0 bubmuorexa [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ffOb1858
42 3aryxaromiue KoieoaHusl. bu6muoreka [IOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuii ¥ Npy>KUHHBIN

MasATHHUKU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojieObaHui OT KECTKOCTH
MPY>KUHBI U MacChl rpy3an

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

HpeBpameHHe OHCPIruu 1npu
MEXaHNYECKUX KOJIEOaHUIX

46

JlabopaTtopHnas pabora «OnpeneneHue
Y4acTOTHI U IEpHOJIa KoJIeOaHuit
NPY>KUHHOTO MasiTHUKa»

bubmuoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTopHnas pabora «IIpoBepka
HE3aBHCUMOCTH IIepHo/a KoJaeOaHni
rpy3a, MOJIBEIICHHOTO K HUTH, OT
Macchbl Tpy3a»

bu6mmoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiaHBL. CBOMCTBA
MexXaHn4YecKHux BoJH. [IponoiabHbie U
MOTNIEPEYHBIE BOJTHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koHpepenuus "MexaHnueCKue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuyeckue BOJIHBI"

50

3Byk. PactipocTpaneHne u oTpakeHue
3ByKa

51

Ypok-uccnenosanue "Habmonenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YapTpa3Byk u
nH(}pa3ByK B IPUPOJE U TEXHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHON paboTe 1Mo

but6mmoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMme "3aKOHbI COXPAaHEHMUS.
Mexannueckue KojieOaHus U BOITHEI"

https://m.edsoo.ru/ff0b25f0

Konrponbnas padora o Teme

55 "3akoHbI cOXpaHeHus1. MexaHndyeckue
KoJieOaHus U BOJIHBI"
DNeKTpOMarHUTHOE TOJIE. bu6nuorexa LIOK
56
DJIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 2JIEKTPOMATHUTHBIX BOJH
Ypok-kondepennus "[llkana
3JIEKTPOMAarHUTHBIX BOJIH. bu6nmoreka [IOK
58
Hcronb30BaHuE 2IEKTPOMATHATHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpoxk-uccienoanue "N3yuenue
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C bubmmorexa LIOK
P } https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMITEHOTO TeedoHa
Pemenue 3anau Ha onpeneeHue
60 YaCTOTHI U AJTUHBI AJIIEKTPOMArHUTHOM
BOJIHBI
DJeKTpOMarHuTHas IPUPoOIa CBETA.
61 Cko ZIZTB cBeTa Bongosme CBOICTBa bubmmorexa [IOK
P ' hitps://m. edso0.ru/ff0b31d0
CBeTa
Uctounuku cBeta. [IpsMonuneitHoe
62 aCIpOCTPaHEHHUE CBETa. 3aTMEHUS Brbmmoreia LIOK
pactpoctp ) https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)XEHUsI CBETA. 3epKaa.
63 Pemenue 3amau Ha IpUMeHEHHE bubmorexa [JOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKEHHSI CBETa
64 [Ipenomnenue cera. 3aKoH bubnuorexa [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMPEIOMIICHUA CBETA

https://m.edsoo.ru/ffOb3aea

[TotHOE BHYTpEHHEE OTPaKCHUE CBETA.

bu6mmoreka [IOK

65 Hcnionp30BaHUE MOJTHOTO BHYTPEHHETO httos://m.edsoo.ru/ffOb3cse
OTpaXXEHHSI B ONTHYECKMX CBETOBOIaX o '
JlabopaTtopHnas padota "HcciaenoBanue

66 3aBHCHMOCTH yTJIa TIPEIOMIICHHS
CBETOBOTI'O JIy4a OT yIJia NaJICHHUS Ha
rpaHuLe "Bo3yX-CTeKno""

Ypok-koupepennus "Hcnoap3oBanue
67 MIOJTHOT'O BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBS3h"
bu6mmoreka LIOK
68 JIunzel. OnTHdeckas Cuiia JUH3bI
https://m.edsoo.ru/ffOb3f2c
bubmuorexa [JOK
69 ITocTpoenune n3o0pakeHUi B JIMH3aX
p p https://m.edsoo.ru/ffOb444a
JlaboparopHuas padota "Onpenencnue
N bu6nmoreka [IOK
70 (OKYCHOTO pacCTOSIHUS M ONTUYECKON nosmorexa I
5 . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTMH3BI

71 Ypok-koHbepenius "OnTuiaeckre bu6nmnoreka [IOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

bu6nmoreka [IOK

72 ['a3 xak onrtuyeckas cucrema. 3peHue nomorexa L

https://m.edsoo.ru/ff0b4684

73 VYpok-konpepenmus "JlegexTs
3penusi. Kak coxpanuts 3penue"

Pazioxxenne 6eIoro cBeTa B CIIEKT.
74 OnbiTel HetoToHA. CrioxkeHue bubnuorexa [JOK

CIICKTPAJIbHBIX IBETOB. [[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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https://m.edsoo.ru/ff0c0f4c

JlabopaTtopnas pa6ota "OmbITHI 11O
pa3IoKEeHUI0 OEJIoro CBeTa B CIIEKTP U

bubmuoreka [JOK

7
> BOCTPUATHIO [BETA [IPSAMETOB NPH HX https://m.edsoo.ru/ffOcOe2a
HaOJIIOICHNH Yepe3 LBETOBbIE
bunbTph"
VYpoxk-nnpaktukym "BosiHOBBIE
76 CBOIICTBA CBETA: TUCTIEPCHS,
uHTepdepeHiys u audpaxaus”
77 OmnsiTel Pe3epdopaa u mnanerapHas bubnuorexa [JOK
MOJ€eJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue u MOTomeHUe CBeTa
79 aroMoM. KBanTsl. JIuneituaTsie bubmmorexa OK
' ' https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 VYpok-npaktukym "Habmronenue bu6mmoreka [IOK
CHEKTPOB UCITyCKaHMs" https://m.edsoo.ru/ff0c1550
81 PannoakTMBHOCTP U €€ BHJIBI bubmorexa LOK
8 g https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro sapa. Hyknonnas bu6nmoreka [IOK
82
MOJIEIb https://m.edsoo.ru/ff0c18ac
83 PaanoaktrBHBIE TpEBpALLICHMUS. but6mmoreka [IOK
N3oTonsl https://m.edsoo.ru/ff0clal4
Pemenue 3agau nmo teme: bubmuorexa [IOK
84
"PagnoakTuBHbBIE NpeBpalieHus"” https://m.edsoo.ru/ffOclb4a
85 [lepuon momypacmana
VYpoxk-koHbepeHius "PannoakTiBHbIE
P Gepenn A but6mmoreka [JOK
86 U3JTy4eHUS B IPUPOJIC, METUITUHE,

Texuuke"

https://m.edsoo.ru/ff0c2126
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https://m.edsoo.ru/ff0c1b4a
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87

SlnepHble peakiu. 3aKOHbI
COXpaHEHHUs 3apsIOBOTO U MacCOBOTO
Yypces

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

SHepFI/I}I CBs3U ATOMHBIX AJCP. CBs13b
MAacCChbI U SHCPruu

but6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amaud mo teme "Snepubie
peakuun"

90

Peakuuu cuHTE3a U feneHus saep.
HcTtounuku 38eprun CoaHIa U 3BE€37

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koubepennus "AnepHas
sHepreTuka. JlencTeus
PaIMOAKTUBHBIX U3TyYCHHUI Ha )KUBBIC
OpraHu3Msl"

92

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo
TeMe "DIEeKTPOMArHuTHOE I0JIE.
DJIEKTPOMArHUTHBIE BOJHBI.
KBanToBEIe siBneHUSA"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KoHTposnbHas paboTa mo teme
"DJIEKTPOMArHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJHBI.
KBanrtoBbIe siBieHUA"

94

[ToBTOpeHme, 0600IIEHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zaumonencrtaue tea"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[oBTopenue, o6o0meHne. Pemenne
pacUeTHBIX U KaUeCTBEHHBIX 3a]1a4 110
teme "TeroBbie mporecchl”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o0o6meHue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pPaCUETHBIX U KAaY€CTBEHHBIX 3aa4 MO
teme "KII/ TennoBbeix aBuraresnei”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0mmenue. Perenne

97 aCUETHBIX U KQUECTBEHHBIX 3a1a4 110 1 bubmorexa HOK
p A https://m.edsoo.ru/ff0c2b30
teme "KII/] anexTpoyctaHOBOK"
[ToBTOpenue, o0obIIEHNE.
98 JIaGopatopHsle pabOTHI 110 KypC 1 1 Enbmorexa IIOK
" patop P | ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBICHUS
IToTopenue, o6o6mmenue. Padora ¢
99 TEKCTAMH 110 TeMe "3aKOHEI 1 bubmorexa LHOK
. https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHKE
[loBTopenue, o600menue. Padora c
100 Tekcramu 1o teMe "Koebanus u 1 bubmorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6ob6meHue. Padota ¢
101 TexcTami 110 TeMe "CBETOBEIE 1 bubmorexa LOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0600meHNEe. PaboTa ¢
102 Tekctamu 1o Teme "KBanrtoBsas u 1
saepHas Gpusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOINYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






